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Arr. XVL—On an Isothermal Oceanic Chart, illustrating the 
Geographical Distribution of Marine animals ; by James D., 
Dana.* 


Te temperature of the waters is well known to be one of the 
most influential causes limiting the distribution of marine species 
of life. Before therefore we can make any intelligent comparison 
of the species of different regions, it is necessary to have some 
clear idea of the distribution of temperature in the surface waters 
of the several oceans: and, if we could add also, the results of ob- 
servations at various depths beneath the surface, it would enable 
us still more perfectly tc comprehend this subject. The surface 
temperature has of late years been quite extensively ascertained, 
and the lines of equal temperature may be drawn with consider- 
able accuracy. But in the latter branch of thermometric investi- 
gation almost everything yet remains to be done: there are scat- 
tering observations, but none of a systematic character, followed 
through each season of the year. 

The Map which we present in illustration of this subject 
presents a series of lines of equal surface temperature of the 
oceans. The lines are isocheimal lines, or more properly, tsocry- 
mal lines ; and where they pass, each exhibits the mean temper- 
ature of the waters along its course for the coldest thirty consecu- 
tive days of the year. The line for 68° F., for example, passes 
through the ocean where 68° F., is the mean temperature for 
extreme cold weather. January is not always the coldest winter 


* From the Author’s Expl. Exped. Report on Crustacea, p. 1451. 
Srconp Series, Vol. XVI, No. 47.—Sept., 1853. 20 
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month in this climate, neither is the winter the coldest season in 
all parts of the globe, especially near the equator. On this ac- 
count, we do not restrict the lines to a given month, but make 
them more correctly the limit of the extreme cold for the year at 
the place.* Between the line of 74° north and 74° south of the 
equator, the waters do not fall for any one month below 74° F.; 
between 68° north and south, they do not fall below 68°. 

There are several reasons why isocrymal are preferable to 
summer or tsotheral lines. ‘The cause which limits the distribu- 
tion of species northward or southward from the equator is the 
cold of winter, rather than the heat of summer or even the mean 
temperature of the year. ‘The mean temperature may be the 
same when the extremes are very widely different. When these 
extremes are little remote, the equable character of the seasons, 
and especially the mildness of the winter temperature, will favor 
the growth of species that would be altogether cut off by the cold 
winters where the extremes are more intense. On this account, 
lines of the greatest cold are highly important for a chart illus- 
trating the geographical distributions of species, whether of plants 
or animals. At the same time, summer lines have their value: 
but this is true more particularly for species of the land, and fresh- 
water streams, and for sea-shore plants. When the summer of a 
continent is excessive in its warmth, as in North America, many 
species extend far from the tropics that would otherwise be con- 
fined within lower latitudes. But in the ocean, the extremest cold 
in the waters, even in the Polar regions wherever they are not 
solid ice, (and only in such places are marine species found, ) is 
but a few degrees below 32° Fahrenheit. The whole range of 
temperature for a region is consequently small. The region which 
has 68° F. for its winter temperature, has about 80° for the hot- 
test month of summer; and the line of 56° EF. in the Atlantic, 
which has the latitudes of the state of New York, follows the 
same course nearly as the summer line of 70° F. In each of 
these cases the whole extent of the range is small, being twelve 
to fourteen degrees.t 

In fresh-water streams, the waters, where not frozen, do not 
sink lower than the colder oceans, reaching at most but a few de- 
grees below freezing. Yet the extremes are greater than for the 
ocean ; for in the same latitudes which give for the ocean 56° 
and 70° F.. as the limits, the land streams of America range in 


* The word isocrymal here introduced is from the Greek coos, equal, and xpupmos, 
extreme cold, and applies with sufficient precision to the lines for which it is used. 
These lines are not isocheimal lines, as these follow the mean winter temperature ; 
and to use this term in the case before us, would be giving the word a signification 
which does not belong to it, and making confusion in the science. 

+ Moreover, the greatest range for all oceans is but 62° of Fahrenheit, the highest 
being 88°, and the lowest 26°; while the temperature of the atmosphere of the 
globe has a range exceeding 150°, 
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temperature between 30° and S0° F., and the summer warmth 
in such a case, may admit of the development of species that 
would otherwise be excluded from the region. 

While then both isocrymal and isotheral lines are of import- 
ance on charts illustrating distribution over the continents, the 
former are pre-eminently important where the geography of 
marine species is to be studied. 

The lines of greatest cold are preferable for marine species to 
those of summer heat, because of the fact also that the summer 
range of temperature for thirty degrees of latitude either side of 
the equator is exceedingly small, being but three to four degrees in 
the Atlantic, and six to eight degrees in the Pacific. The July 
isothermal for 80° F. passes near the parallel of 30°; and the 
extreme heat of the equatorial part of the Atlantic Ocean is rarely 
above 84°. The difficulty of dividing this space by convenient 
isothermals with so small a range is obvious. 

It is also an objection to using the isotheres, that those towards 
the equator are much more irregular in course than the isocrymes. 
That of 80° for July, for example, which is given on our Map 
from Maury’s Chart, has a very flexuous course. Moreover, the 
spaces between the isotheres fail to correspond as well with actual 
facts in geographical distribution. ‘The courses of the cold water 
currents are less evident on such a chart, since the warm waters 
in summer to a great extent overlie the colder currents. 

It is also to be noted that nothing would be gained by making 
the mean temperature for the year, instead of the extremes, the 
basis for laying down these lines, as will be inferred from the re- 
marks already made, and from an examination of the chart itself. 

The distribution of marine life is a subject of far greater sim- 
plicity than that of continental life. Besides the influence on the 
latter of summer temperature in connexion with that of the cold 
seasons, already alluded to, the following elements or conditions 
have to be considered :—the character of the climate, whether 
wet or dry ;—of the surface of the region, whether sandy, fertile, 
marshy, etc. ;—of the vegetation, whether that of dense forests, 
oropen pasture-land, etc. ;—of the level of the country, whether 
low, or elevated, etc. These and many other considerations come 
in, to influence the distribution of land species, and lead to a sub- 
division of the Regions into many subordinate Districts. In 
oceanic productions, depth and kind of bottom have an important 
bearing: but there is no occasion to consider the moisture or dry- 
ness of the climate ; and the influence of the other peculiarities of 
region mentioned is much less potent than with continental life. 


We would add here, that the data for the construction of this 
chart have been gathered, as regards the North Atlantic, from the 
isothermal chart of Lieutenant Maury, in which a vast amount of 
facts are registered, the result of great labor and study. For the 
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rest of the Atlantic and the other oceans we have employed the 
Meteorological volume of Captain Wilkes of the Exploring Ex- 
pedition Reports, which embraces observations in all the oceans 
and valuable deductions therefrom; also, the records of other 
travellers, as Humboldt, Duperey of the Coquille, D’Urville of the 
Astrolabe, Kotzebue, Beechey, Fitzroy, Vaillant of the Bonite, 
Ross in his Antarctic Voyage, together with such isolated tables 
as have been met with in different Journals. ‘The lines we have 
laid down, are not however, those of any chart previousiy con- 
structed, for the reason stated, that they mark the positions where 
a given temperature is the mean of the coldest month (or coldest 
thirty consecutive days) of the year, instead of those where this 
temperature is the mean annual or monthly heat; and hence, the 
apparent discrepancies, which may be observed, cn comparing 
it with isothermal charts. 


The isocrymal lines adopted for the chart are those of 80°, 74°, 
68°, 62°, 56°, 50°, 44°, and 35° of Fahrenheit. ‘The tempera- 
tures diminish by 6°, excepting the last, which is 9° less than 44°, 

In adopting these lines in preference to those of other degrees 
of temperature, we have been guided, in the first place, by the 
great fact, that the isocryme of 68° is the boundary line of the 


coral-reef seas, as explained by the author in his Report on Zoo- 
phytes.* Beyond this line either side of the equator, we have 
no species of true Madrepora, Astraea, Meandrina or Porites; be- 
low this line, these corals abound and form extensive reefs. This 
line is hence an important starting point in any map illustrating 
the geography of marine life. Passing beyond the regions of 
coral reefs, we leave behind large numbers of Mollusca and Radi- 
ata, and the boundary marks an abrupt transition in zoological 
geography. 

The next line below that of 68° F., is that of 74° F. The 
corals of the Hawaiian Islands, and the Mollusca also to a con- 
siderable extent, differ somewhat strikingly from those of the 
Feejees. ‘The species of Astraa and Meandrina are fewer, and 
those of Porites and Pocillopora more abundant, or at least con- 
stitute a much larger proportion of the reef material. These 
genera of corals include the hardier species; for where they occur 
in the equatorial regions they are found to experience the greatest 
range in the condition of purity of the waters, and also the long- 
est exposures out of water. Their abundance at the Hawaiian 
Islands, as at Oahu, is hence a consequence of their hardier char- 
acter, and not a mere region peculiarity independent of temper- 
ture. ‘There are grounds, therefore, for drawing a line between 
the Hawaiian Islands and the Feejees; and as the temperature at 

* In the author’s Report on Geology, 66° F. is set down as the limiting tempera 
ture of Coral-reef Seas; this, however, is given as the extreme cold. 68° appears 
to be the mean of the coldest month, and is therefore here used. 
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the latter sinks to 744° F. some parts of the year, 74° F. is taken 
as the limiting temperature. ‘The Feejee seas are exceedingly 
prolific and varied in tropical species. The corals grow in great 
luxuriance, exceeding in extent and beauty anything elsewhere 
observed by the writer in the tropics. "The ocean between 74° 
F’., north of the equator, and 74° F. south, is therefore the proper 
tropical or torrid region of zoological life. 

With respect to the line of 80° F., we are not satisfied that it 
is of much importance as regards the distribution of species. The 
range from the hottest waters of the ocean 88° to 74° EF. is but 
fourteen degrees, and there are probably few species occurring 
within the region that demand a less range. Still, investigations 
hereafter made, may show that the hot waters limited by the iso- 
cryme of 80° include some peculiar species. At Sydney Island 
and F'akaafo, within this hot area, there appeared to be among 
corals a rather greater prevalence than usual of the genus Mano- 
pora, which as these are tender species, may perhaps show that 
the waters are less favorable for hardier corals than those of the 
Feejees, where the range of temperature is from 70° to 80° F. ; 
but this would be a hasty conclusion, without more extended ob- 
servations. ‘The author was on these islands only for a few hours, 
and his collections were afterwards lost at the wreck of the Pea- 
cock, just as the vessel was terminating the voyage by entering 
the Columbia River. 

It is unnecessary to remark particularly upon the fitness of the 
other isocrymals for the purposes of illustrating the geographical 
distribution of marine species, as this will become apparent from 
the explanations on the following pages. 

The regions thus bounded require, for convenience of designa- 
tion, separate names, and the following are therefore proposed. 
They constitute three larger groups: the first, the Torrid zone 
or Coral-reef seas, including all below the isocryme of 68° F. ; 
the second, the Temperate zone of the oceans, or the surface be- 
tween the isocrymes of 68 EK. and 35° F.; the third, the Frigid 
zone, or the waters beyond the isocryme of 35° F’. 

I. TORRID OR CORAL-REEF ZONE. 
Regions. [socrymal limits. 
Supertorrid, - - 80° EF. to 80° F. 
Torrid, - - - 80° to 
Subtorrid, - - 74 to 

Il. TEMPERATE ZONE. 
Warm Temperate, - - 68° to 
‘Temperate, - 62° to 5 
Subtemperate, - 56° 
Cold Temperate, - 50° 
Subfrigid, - - - 44° 
III, FRIGID ZONE. 

Frigid, - - - 35° 
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A ninth region—called the Polar—may be added, if it should 
be found that the distribution of species living in the Frigid zone 
requires it. There are organisms that occur in the ice and snow 
itself of the polar regions; but these should be classed with the 
animals of the continents ; and the continental isotherms or iso- 
crymes, rather than the oceanic, are required for elucidating their 
distribution. 

It seems necessary to state here the authorities for some of the 
more important positions in these lines, and we therefore run over 
the observations, mentioning a few of most interest. There is less 
necessity for many particulars with reference to the North Atlaa- 
tic, as our facts are mainly derived from Lieut. Maury’s Chart, to 
which the author would refer his readers. 

1. Norra of 74° F.—This isocryme 
passes near the reefs of Key West, and terminates at the northeast 
cape of Yucatan; it rises into a narrow flexure parallel with 
Florida along the Gulf Stream, and then continues on between 
the Little and Great Bahamas. To the eastward, near the 
African Coast, it has a flexure northward, arising from the hot 
waters along the coast of Guinea, which reach in a slight current 
upward towards the Cape Verde Islands. ‘The line passes to the 
south of these islands, at which group, Fitzroy, in January of 
1852, found the sea temperatures 71° and 72° F. 

Isocryme of 68° F.—Cape Canaveral, iu latitude 27° 30’, just 
north of the limit of coral reefs on the east coast of Florida, is the 
western termination of the line of 68°. The Gulf Stream oc- 
casions a bend in this line to 36° north, and the polar current, east 
of it, throws it southward again as far as 29° north. Westward 
it inclines much to the south, and terminates just south of Cape 
Verde, the eastern cape of Africa. Sabine found a temperature 
of 64° to 65° F. off Goree, below Cape Verde, January, 1822; 
and on February 9, 1822, he obtained 663° near the Bissao 
shoals. ‘These temperatures of the cold season contrast strikingly 
with those of the warm season. Even in May (1831), Beechey 
had a temperature of 86° off the mouth of Rio Grande, between 
the parallels of 11° and 12° north. 

Tsocryme of 62° F’.—This isocryme leaves the American coast 
at Cape Hatteras, in latitude 354° north, where a bend in the out- 
line of the continent prevents the southward extension of the 
polar currents close along the shores. It passes near Madeira, and 
bends southward reaching Africa nearly in the latitude of the 
Canaries. 

Tsocrymes of 56° and 50° F’.—Cape Hatteras, for a like reason, 
is the limit of the isocrymes of 56° and 50° as well as of 62°, 
there being no interval between them on the American coast. 
The line of 56° F. has a deep northward flexure between the 
meridians of 35° and 40° west, arising from the waters of the 
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Gulf Stream, which here (after a previous east and west course, 
occasioned by the Newfoundland Bank, and the Polar Current 
with its icebergs) bends again northeastward, besides continuing 
in part eastward. "The Polar Current sometimes causesa narrow 
reversed flexure, just to the east of the Gulf Stream flexure. 
Towards Europe, the line bends southward, and passes to the 
southwest Cape of Portugal, Cape St. Vincent, or, perhaps to the 
north cape of the Straits of Gibraltar. Vaillant in the Bonite, found 
the sea-temperature at Cadiz in February, 494° to 56° F. (9-79 
to 134° C.), which would indicate that Cadiz, although so far 
south (and within sixty miles of Gibraltar), experiences at least as 
low a mean temperature as 56° F. for a month or more of the 
winter season. We have, however, drawn the line to Cape St. 
Vincent, which is in nearly the same latitude. Between Toulon 
and Cadiz, the temperature of the Mediterranean in February, ac- 
cording to Vaillant, was 554° to 604° F. (13-19 to 15-79 C.), and 
it is probable, therefore, that Gibraltar and the portion of the 
Mediterranean Sea east and north to Marseilles, fall within the 
Temperate Region, between the isocrymes of 56° and 62° F., 
while the portion beyorid Sardinia and the coast by Algiers is in 
the Warm Temperate Region, between the isocrymes of 62° 
and 68° 

The line of 50° F., through the middle of the ocean, has the 
latitude nearly of the southern cape at the entrance of the British 
Channel; but approaching Europe it bends downward to the 
coast of Portugal. ‘The low temperature of 494° observed by 
Vaillant at Cadiz would carry it almost to this port, if this were 
the mean sea-temperature of a month, instead of an extreme with- 
inthe bay. ‘The line appears to terminate near latitude 42°, or 
six degrees north of the isocryme of 56°. This allows’ for a 
diminution of a degree Fahrenheit of temperature for a degree of 
latitude. A temperature as low as 61° F. has been observed at 
several points within five degrees of this coast in Ju/y, and a tem- 
perature of 52° F., in February. Vigo Bay, just north of 42° 
north, lies with its entrance opening westward, well calculated to 
receive the colder waters from the north; and at this place, ac- 
cording to Mr. R. Mac Andrew, who made several dredgings 
with reference to the geographical distribution of species, the 
Mollusca have the character rather of those of the British Channel 
than of the Mediterranean.* 

Isocryme of 44° F.—This line commences on the west, at Cape 
Cod, where there is a remarkable transition in species, and a 
hatural boundary between the south and the north. The cold 
waters from the north and the ice of Newfoundland Banks, press 
the line close upon those of 50° and 56° F. But after getting 
beyond these influences, it rapidly rises to the north, owing to the 


* Rep. Brit. Assoc., 1850, p. 264. 
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expansion of the Gulf Stream in that direction, and forms a large 
fold between Britain and Iceland ; it then bends south again and 
curves around to the west coast of Ireland. 

Tsocryme of 35° F.—This line has a bend between Norway 
and Iceland like that of 44°, and from the same cause,—the in- 
fluence of the Gulf Stream. But its exact position in this part 
has not been ascertained. 

2. Sourn Artantic.—Isocryme of 74° F'.—This line begins 
just south of Bahia, where Fitzroy found in August (the last win- 
ter month) a te mperature of 74° to 753° F. During the same 
month he had 754° to 764° F’. at Pernambuco, five degrees to 
the north. Off Bahia, the temperature was two degrees warmer 
than near the coast, owing to the warm tropical current, which 
bends the isocryme south to latitude 17° and 18°, and the cold 
waters that come up the coast from the south. ‘The line gradu- 
ally rises northward, as it goes west, and passes the equator on 
the meridian of Greenwich. Sabine, in a route nearly straight 
from Ascension Island, in 8° south, to the African coast under 
the equator, obtained in June (not the coldest winter month) the 
temperatures 78°, 77°, 74°, 72°8°, 72°5°, 73°, the temperature 
thus diminishing on approaching the coast, although at the same 
time nearing the equator, and finally reaching it within a few 


miles. ‘These observations in June show that the isocryme of 


74° F. passes north of the equator. The temperatures mentioned 
in Maury’s Chart afford the same conclusion, and lead to its posi- 
tion as laid down. 

Tsocryme of 68° F.—On October 23d to 25th, 1834, Mr. D. J 
Browne, on board the U.S. Ship Erie, found the temperature of 
the sea on entering the harbor of Rio Janeiro, 674° to 685° F. 
Fitzroy on July 6, left the harbor with the sea temperature 704° 
F. Beechey, in August, 1825, obtained the temperature 68-16° 
to 69°66° off the harbor. The isocryme of 68° commences 
therefore near Rio, not far south of this harbor. Eastward of the 
harbor, the temperature increases two to four degrees. In July, 
Fitzroy carried a temperature above 68° as far south as 33° 16/ 
south, longitude 50° 10’ west, the water giving at this time 684 to 
694° F. Beechey in August obtained 68° F. in 31° south, 46° 
west. The isocryme of 68° F’. thus bends far south, reaching at 
least the parallel of 30°. It takes a course nearly parallel with the 
line of 74° F., as different observations show, and passing just 
south of St. Helena, reaches the African coast, near latitude 7° 
south. Fitzroy, on July 10 (mid-winter), had a sea-temperature 
of 684° near St. Helena; and Vaillant, in the Bonite, in Septem- 
ber found the sea-temperature 68:7° to 69°26° F. 

Tsocrymes of 56° and 50° F'.—T hese two isocrymes leave the 
American coast rather nearly together. ‘The former commences 
just north of the entrance of the La Plata. Fitzroy, in July 23 
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to 31, 1832, found the sea-temperature at Montevideo 56° to 58° 
F., and in August, 57° to 544° F. These observations would 
lead to 56° F. as nearly the mean of the coldest month. The 
temperature 56 F’. was also observed in 35° south, 53° west, and 
at 36° south, 56° 36’ west. But on July 10 and 13, 1833, at 
Montevideo, the sea-temperature was 464° to 474°, a degree of 
cold which, although only occasional, throws the line of 56° F. 
to the north of this place. The temperature near the land is 
several degrees of Fahrenheit lower than at sea three to eight de- 
grees distant. East of the mouth of the La Plata, near longitude 
30° west, Beechey, in July, 1828, found the temperature of the 
sea 61'86° F. So in April 23 to 29, Vaillant obtained the tem- 
perature 59°5° to 61°25° F. at Montevideo, while in 35° 5’ south, 
49° 23’ west, on April 14, it was 662° F., and farther south, in 
37° 42’ south, 53° 28’ west, April 30, it was 64°4° F.; and in 
39° 19 south, 54° 32’ west, on May 1, it was 57?° F.; buta 
little to the westward, on May 2, in 40° 30’ south, 56° 54’ west, 
the temperature was 48° F., an abrupt transition to the colder 
shore waters. Beechey, in 39° 31’ south, 45° 13’ west, on Aug- 
ust 28 (last of winter), found the temperature 57°25° F., and on 
the 29th, in 40° 27’ south, 45° 46’ west, it was 54-20°;; while on 
the next day, in 42° 27’ south, 45° 11’ west, the temperature fell 
to 47-83° F. ‘These and other observations serve to fix the posi- 
tion of the isocryme of 56°F. It approaches the African coast, 
in 32° south, but bends upward, owing to cold waters near the 
land. On August 20, Vaillant, in 33° 43’ south, 15° 51’ east, 
found the temperature 56° F.; while on the 22d, in the same 
latitude, and 14° 51’ east (or one degree farther to the westward), 
the temperature was 57-74° F., being nearly two degrees warmer. 
At Cape Town, in June (latitude 34°), Fitzroy found 55° to 619 
F., while on August 16, farther south, in 35° 4’ south, and 15° 
1’ west, one hundred and fifty miles from the Cape, Vaillant 
found the temperature 59°26° F. The high temperature of the 
last is due to the warm waters that come from the Indian Ocean, 
and which afford 61° to 64° F. in August, off the south extremity 
of Africa, west of the meridian of Cape Town. 

The isocryme of 50° F. leaves the American coast just south 
of the La Plata; after bending southwardly to the parallel of 41°, 
it passes east nearly parallel with the line of 56°F. It does not 
teach the African coast. 

Isocrymes of 44° and 35° F.—Fitzroy in August (the last win- 
ter month) of 1833, found the sea-temperature at Rio Negro 
(latitude 41° south) 484° to 50° F. But during the voyage from 
the La Plata to Rio Negro, a few days before, a temperature of 
444° to 46° was met with; this was in the same month in 
which the low temperature mentioned above was found at 
Montevideo. The bend in the course north of the entrance to 

Seconp Srruzs, Vol. XVI, No. 47.—Sept., 1853. 91 
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the La Plata, is to some extent, a limit between the warmer 
waters of the north, and the colder waters from the south; not 
an impassible limit, but one which is marked often by a more 
abrupt transition than occurs elsewhere along this part of the 
coast. ‘The water was generally three or four degrees colder at 
Montevideo, than at Maldonado, the latter port being hardly shel- 
tered from the influence of the tropical waters, while Montevideo 
is wholly so. The exact point where the line of 44° F’. reaches 
the coast is somewhat uncertain; yet the fact of its being south 
of Rio Negro is obvious. After leaving the coast, it passes north 
of 474° south, in longitude 53° west, where Beechey, in July, 
1828, found the sea-temperature 40°70° F. 

The line of 35° F. through the middle of the South Atlantic, 
follows nearly the parallel of 50°; but towards South Americait 
bends southward and passes south of the Falklands and Fuegia. 
At the Falklands, Captain Ross, in 1842, found the mean tem- 
perature of the sea for July, 38:73°, and for Angust, 38°10°; 
while in the middle of the Atlantic, on March 24, latitude 52° 
31’ south, and longitude 8° 8’ east, the temperature was down to 
343° F., and in 50° 18’ south, 7° 15/ east, it was 37° F. ; March 
20, in 54° 7’ south on the meridian of Greenwich, it was 33-4° 
F. The month of March would not give the coldest temperature. 

The temperature of the sea along the south coast of Fuegia 
sinks almost to 35°, if not quite, and the line of 35° therfore runs 
very near Cape Horn, if not actually touching upon Fuegia. 

Nortu Paciric Ocean.—Jsocryme of 80° F'.—The waters of 
the Atlantic in the warmest regions, sink below 80° F. in the 
colder season, and there is therefore no proper Supertorrid Region 
in that ocean. In the Gulf of Mexico, where the heat rises at 
times to 85° F., it sinks in other seasons to 74° and in some parts, 
even to 72° F.; and along the Thermal equator across the ocean, 
the temperature is in some portions of the year 78°, and in many 
places 74°. 

But in the Pacific, where the temperature of the waters rises in 
some places to 88° F’., there is a small region in which through 
all seasons, the heat is never below 80°. It is a narrow area, ex- 
tending from 165° east to 148° west, and from 74° north to 11° 
south. In going from the Feejees in August, and crossing be- 
tween the meridians of 170° west and 180°, the temperature of 
the waters, according to Captain Wilkes, increased from 79° to 
84° F., the last temperature being met with in latitude 5° south, 
longitude 175° west and from this, going northward, there was a 
slow decrease of temperature. The Ship Relief, of the Expedi- 
tion, in October, found nearly the same temperature (834°) in the 
same latitude and longitude 177° west.* But the Peacock, in 

* See, for these facts, Maptain Wilkes’s Report on the Meteorology of the Ex- 
pedition. 
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January and February (summer months), found the sea-tempera- 
ture 85° to 88° F., near Fakaafo, in latitude 10° south, and longi- 
tude 171° west. In latitude 5 south and the same longitude, 
on the 16th of January, the temperature was 84°; in 3° south, 
January 10th, it was 83° F.; on March 26th, in 5° south, and 
longitude 175° east, the temperature was 86° F. ; on April 10th, 
in the same longitude, under the equator, at the Kingsmills, the 
temperature was 834° F.; on May 2d, at 5° north, longitude 
174° east, 834° F.; May 5th, latitude 10°, longitude 169° east, 
82°F. The fact that the region of greatest heat in the Middle 
Pacific is south of the equator, as it has been laid down by differ- 
ent authors, is thus evident ; the limits of a circumscribed region 
of hot waters in this part of the Pacific, were first drawn out by 

Captain Wilkes. 

Another Supertorrid region may exist in the Indian Ocean, 
about its northwestern portion; but we have not sufficient in- 
formation for laying down its limits. 

Isocryme of 74° F.—At San Blas, on the Coast of Mexico, 
Beechey found the mean te mperature of the sea for December, 
1827, 74°63° F'.; for January, 73°69° F.; for February, 72: 40° 
F. ‘The line of 74° F. commences therefore a degree or two 
south of San Blas. In the winter of 1827 on January 16 to 18, 
the temperature of 74°3° to 74°6° EF’. was found by Beechey, in 
16° 4’ to 16° 15’ north, 182° 40’ to 135° west ; and farther west, 
in the same latitude, longitude 141° 58’ west, the temperature 
was 74°83° F'. West of the Sandwich Islands, near the parallel 
of 20° north, the temperature rises five degrees in passing from the 
meridian of 165° west to 150° east, and the isocryme of 74° F., 
consequently trends somewhat to the north, over this part of the 
ocean. Between the meridians of 130° and 140° east, the tem- 
perature of the sea is quite uniform, indicating no northward flex- 
we; and west of 130° east, nearing China, there is a rapid de- 
crease of temperature, bending the line far south. Vaillant of the 
Bonite, found the sea of Cochin China, in latitude 12° 16’ north, 
109° 28’ east, to have the temperature 74°12° F.; and even at 
Singapore, almost under the equator, the temperature on February 
I7to 21, was 77°54° to 79:34° F. The isocryme of 74° F. 
lerminates therefore upon the southeastern coast of Cochin 
China. 

Tsocryme of 68°—Off the Gulf of California, in 25° north, 117° 
west, Beechey obtained for the spe of the sea on Decem- 
ber 13, 65° F.; on December 15, in 23° 28’ north (same latitude 
with the extremity of the attendee of California), 115° west, a 
lemperature of 69°41° F. ‘The line of 68° will pass from the ex- 
temity of this peninsula, the temperature of the coast below, as it 
is shut off mostly from the more northern or cold waters, being 
much warmer. ‘The temperature 69°41° in the middle of De- 
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cember, is probably two and a half degrees above the cold of the 
coldest month, judging from the relative temperatures of the lat- 
ter half of December and the mouth of February at San Blas, 
Leaving California, the isocryme of 68° will therfore bend a little 
southerly to 224°, in longitude 115° west. In 23° 56’ north, 
128° 33’ west, Beechey, on January L1, found the temperature 
of the sea 67°83° F. ‘The line of 68° passes north of the Sand- 
wich Islands. ‘The mean temperature of the sea at Oahu in Feb- 
ruary, 1827, was 69°69° F. 

Near China, this isocryme is bent far south. At Macao, in 
winter, Vaillant found the sea-temperature, on January 4, 59° F.; 
on January 5 to 10, 52°7° to 50° F.; January 11, 12, 49°87° to 
48 74° F. ; January 13 to 16, 50°9° to 52°16° F.:; and at Ton- 
ranne in Cochin China, on February 6 to 24, the sea-temperature 
was 68° to 684° F.; in 16° 22’ north, 108° 11/ east, on January 
24, it was 67°; in 12° 16/ north, 109° 28’ east, it was 74°12° F. 
The very low Macao temperature is that of the surface of the 
Bay itself, due to the cold of the land, and not probably, as the 
other observations show, of the sea outside. 

The line, before passing south, bends northward to the south- 
east shore of Niphon, which is far warmer than the southeast 
coast, along Kinsiu. In the Report of the Morrison’s visit to 
Jeddo (Chinese Repository for 1837), a coral bottom is spoken of, 
as having been encountered in the harbor of Jeddo. According 
to Siebold (Crust. Faun. Japon., p. ix.), the mean winter temper- 
ature (air) of Jeddo is 57° F.; while that of Nagasaki, although 
farther south, is 44° F. 

Isocryme of 62° F.—On January 8, 1827, Beechey found in 
29° 42’ north, 126° 37’ west, the temperature 62°75° F. ; while 
on the preceding day, 32° 42’ north, 125° 43’ west, the sea-tem- 
perature was 60°5° F. Again, on December 11, in 29° north, 
120° west, the temperature was 62°58° FE’. 

Tsocryme of 56° F.—At Monterey, on January 1 to 5, the sea- 
temperature according to Beechey was 56°; but the mean tem- 
perature of the sea for November 1 to 17, was 54-919. In the 
Yellow Sea, the January temperature is 50° to 56° F., and the 
line of 56° begins south of Chusan. 

Tsocryme of 50° F.—At San Francisco, from November 18 to 
December 5, 1826, Beechey found the mean sea-temperature 0 
be 51°14° F., and off Monterey, in longitude 123° west, the tem- 
perature was 50:75° F., on December 6. But in December of 
1826, the mean sea-temperature at San Francisco was 54:78? F. ; 
and for November, 60°16° EF. The line of 50° F. (mean of the 
coldest thirty consecutive days), probably leaves the coast at Cape 
Mendocino. 

Tsocrymes of 44° and 35° F.—Captain Wilkes found the tem- 
perature off the mouth of the Columbia River, through ten de- 
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grees of longitude, 48° to 49° F.., during the last of April, 1841. 
The isocryme of 44° would probably reach the coast not far north 
of this place. ‘The temperature on October 21, in the same lati- 
tude, but farther west, 147° west, was 52°08°F. On October 
16, in 50° north, 169° west, the temperature was 44°91° F. Ac- 
cording to some oceanic temperatures for the North Pacific, ob- 
tained from Lieutenant Maury, the sea-temperature off northern 
Niphon, in 41° north and 1424° east, was 44° F., in March, 
showing the influence of the cold Polar current; and in 429 
north, and 1494° east, it was 43° F. The line of 44° hence 
bends southward as far as latitude 40° north, on the Japan 
coast. 

Again in March, in 43° 50’ north, 151° east, the sea-tempera- 
ture, was 41° F.: in 44° 50’ north, 152° 10/ east, 39° F.; in 
46° 20’ north, 156° east, 33° F.; in 49° north, 157° east, 33° 
‘and at the same time, west of Kamschatka, in 55° north, 
153° east, 38° F.: in 55° 50’ north, 153° west, 38° F. The 
line of 35° consequently makes a deep bend, nearly to 45° north, 
along the Kurile Islands. 

Sourn Pacrric.—J/socrymes of 74°, 68°, and 62° F.—The 
temperature of the sea at Guayaquil, on August 3d, was found by 
Vaillant, to be, in the river, from 704° to 734° F., and at the 
Puna anchorage, August 5 to 12, 74:79 to 752° F. But off the 
coast, August 15, in 2° 22’ south, 81° 42’ west, the temperature 
was 69°8° F’.; and the next day, in 1° 25’ south, 84° 12/ west, it 
was 70° F.; on the 17th, 1° south, 87° 42’ west, it was 71-289 
F.; and on the 14th, nearer the shore of Guayaquil, in 3° 18/ 
south, 80° 28’ west, it was 78° F. Again, at Payta, one hundred 
miles south of Guayaquil, in 5° south, the sea-temperature was 
found by Vaillant, July 26 to 31, to be 60°8° to 614° F. The 
isocryme of 74° F., consequently leaves the coast just north of 
the bay of Guayaquil, while those of 68° and 62° F., both com- 
meuce between Guayaquil and Payta. Payta is situated so far 
out on the western cape of South America that it receives the 
cold waters of the south ,;while Guayaquil is beyond Cape Blanco, 
and protected by it from a southern current. At the Gallapages, 
Fitzroy found the temperature as low as 584° F. on the 29th of 
September, and the mean for the day was 62°. The average for 
September was, however, nearer 66°. ‘The Gallapagos appear 
therefore, to lie in the Warm ‘Temperate Region, between the 
isocrymes of 62° and 68° F. Fitzroy, in going from Callao to 
the Gallapagos, early in September, left a sea-temperature of 57° 
F. at Callao, passed 62° F. in 9° 58’ north, and 79° 42’ west, and 
on the 15th, found 684° F. off Barrington Island, one of the Gal- 
lapagos. 

In the warm season, the cold waters about the Gallapagos have 
harrow limits ; Beechey found a sea-temperature of 83°58° on the 
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30th of March, 1827, just south of the equator, in 100° west, 
But in October, Fitzroy, going westward and southward from the 
Gallapagos, found a sea-temperature of 66° F. at the same place ; 
and in a nearly straight course from this point to 10° south, 120° 
west, found the sea-temperatures successively, 68°, 70°, 704° 
724°, 734°, 74°; and beyond this, 754°, 763°, 773° F., the last on 
November 8, in 14° 24’ south, 136° 51’ west. These observations 
give a wide sweep t» the cold waters of the colder seasons, and 
throw the isocrymes of 74° and 68° F., far west of the Gallapagos. 
Captain Wilkes, in passing directly west from Callao, found a tem- 
perature of 68° F., in longitude 85° west ; 70° F’., in 95° west; 
and 74° F., in 102° to 108° west. These and other observations 
lead to the positions of the isocrymes of 74°, 68°, and 62°, given 
on the Chart. The line of 74° passes close by ‘Tahiti and Tong- 
atabu, and crossing New Caledonia, reaches Australia in latitude 
25° S. 

In mid-ocean there is a bend in all the southern isocrymes.* 

Tsocrymes of 56° and 50° F.—The temperature at Callao, in 
July, averages 584° or 59° F. At Iquique, near 20° south, F'itz- 
roy had 58° to 60° F., on July 14, 1835; and off Copiapo, in the 
same month, 563° F. At Valparaiso, Captain Wilkes found a 
sea-temperature of 523° F., in May; and Fitzroy, in September, 


occasionally obtained 48° F., but generally 52° to 53°. Off 
Chiloe, Fitzroy found the temperature 48° to 514° in July. 


Inpian Ocean.—Isocrymes of 74° and 68° F.—Off the south 


extremity of Madagascar, in 27° 33’ south, 47° 17’ east, on 
August 4th, Vaillant found the temperature 69°26° F.; and in 
29° 34’ south, 46° 46/ east, the temperature of 67°84° F.; off 
South Africa, August 12, in 34° 42’ south, 27° 25’ east, the tem- 
perature 63°5° FE’. ; on August 14, in 35° 41’ south, 22° 34’ east, 
a temperature of 63:3° F.; while off Cape Town, two hundred 
miles to the west, the temperature was 50° to 54° F. 


In the above review, we have mentioned only a few of the ob- 
servations which have been used in laying down the lines, hav- 
ing selected those which bear directly on some positions of special 
interest, as regards geographical distribution. 

The Chart also contains the heat-equator,—a line drawn 
through the positions of greatest heat over the oceans. It is a 
shifting line, varying with the seasons, and hence, there is some 
difficulty in fixing upon a course for it. We have followed mainly 
the Chart of Berghaus. But we have found it necessary to give 
it a much more northern latitude in the western Pacific, and also 
a flexure in the western Atlantic, both due to the currents from 
the south that flow up the southern continents. 

Vaillant passing from Guayaquil to the Sandwich Islands, 
found the temperature, after passing the equator, slowly increase, 


* See Observations by W. C. Cunningham, Am. J. Sci., [2] xv, 66. 
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from 76° F., August 19, in 2° 39 north, 91° 58’ west (of Green- 
wich), to 81°9° F., in August 31, 11° 15’ north, 107° 3’ west, 
after which it was not above 80° F. ‘The same place in the ocean 
which gave Vaillant 76° F., in August, afforded Fitzroy (4° 
north, 96° west), on March 26 (when the sun had long been far 
north), 824° F. This fact shows the variations of temperature 
that take place with the change of season. 


(To be continued ) 


Art. X VIL.—Contributions to Mineralogy ; by Dr. F. A. Genta 
of Philadelphia. 


(Concluded from p, 86.) 


5. Owenitte,a new mineral.—I found this mineral in the meta- 
morphic rocks on both sides of the Potomac River near Harpers 
Ferry, associated with quartz and sometimes with impressions of 


carbonate of magnesia. 

Massive, aggregate of minute scales; cleavage distinct in one 
direction; H. =2°5; Sp. gr. =3°197 (at 20° C.); color olive- 
green ; streak paler; lustre pearly; fracture subconchoidal; very 
tough ; powder greasy to the touch; odor argillaceous. 

BB. fuses easily =3, and gives an iron black magnetic globule; 
with borax gives the reactions of iron, and with soda in the oxyd- 
ating flame shows the presence of a trace of manganese. Yields 
water in the matrass. Dissolves readily in dilute hydrochloric acid. 

It was analyzed under my immediate supervision by Mr. Peter 
Keyser, who obtained the following results. 

I. 18920 grammes ignited for about forty-five minutes at a 
bright red heat in a well covered platinum crucible, lost 0:2050 grs. 
Il. 1:1542 grs. treated in the same manner, lost 0:1195 grs. 

It is possible, that these determinations of water are a little too 
low, because a small quantity of iron was found to have oxydized 
higher on heating. 

lll. 20770 grs. were dissolved in hydrochloric acid. The 
silicic acid gelatinized on evaporation ; it was evaporated to dry- 
hess, the dry mass moistened with hydrochloric acid, diluted with 
water and filtered after it had completely settled. The silicic 
acid weighed 0°4798 grs. 

The filtrate was oxydized by nitric acid, precipitated by am- 
monia, redissolved in acetic acid and evaporated in a water-bath, 
again moistened with water and this often repeated, until all 
the acetates of alumina and iron were thus decomposed. Both 
were filtered, and alumina separated from the sesquioxyd of iron 
by caustic potash in the usual manner. From the acidulated 
potash solution the alumina was precipitated by sulphid of am- 
monium ; it gave 03226 grammes. 
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The sesquioxyd of iron was redissolved in hydrochloric acid 
and precipitated by ammonia; it weighed 1-0865 grs. 

From the soluble acetates, to which chlorid of ammonium 
had been added, the lime was precipitated as oxalate, which 
yielded 0-0106 grs. carbonate of lime. 

The filtrate was evaporated to dryness and the magnesia sepa- 
rated from the alkalies by oxyd of mercury ; the magnesia was 
redissolved and precipitated with all the requisite precautions as 
phosphate of magnesia and ammonia, which gave 00670 grs. 
pyrophosphate of magnesia. 

The mixed chlorids of sodium and potassium weighed 0-0185 
grs. and the platinum 0-0033 grs. 

IV. 1-3668 grs. dissolved and the silica separated as in III, 
gave 03187 grs. silicic acid. From the filtrate, oxydized by 
nitric acid, both sesquioxyd of iron and alumina were precipitated 
by ammonia, and the alumina separated from sesquioxyd of iron 
as above; it weighed 0-2138 grs. The sesquioxyd of iron re- 
dissolved and precipitated by ammonia was 07148 grs. The 
filtrate from the sesquioxyd of iron was added to the liquid con- 
taining lime and magnesia, and after being concentrated by evap- 
oration was precipitated by oxalate of ammonia. ‘The oxalate 
gave 0:0100 grs. carbonate of lime. 

The magnesia was precipitated from the filtrate by phosphate 
of soda, and gave 0°495 ers. of pyrophosphate of magnesia. 

V. 1-2898 grs. were dissolved in a flask, from which all the 
air had been displaced by carbonic acid, and the apparatus cooled, 
while a constant current of carbonic acid passed through it in 
order to prevent an oxydation of the oxyd into sesquioxyd of 
iron; then an excess of terchlorid of gold and sodium was added 
through a tube; the apparatus filled with carbonic acid was 
allowed to stand twenty-four hours and then filtered. ‘The re- 
duced gold weighed 0:4056 grs. 

These results give the composition of Owenite as follows: 

I, Wand V. U, IV and Mean 

SiO, 23°10 23°35 2321 

Fe, 13:90 3 13°89 
AlgOs 15°58 15°59 
FeO 

Mn O 

CaO 

NaO 0°41 

KO 0-08 


HO 10°84 


contains oxyg 


99°89 100-06 
The ratio of oxygen of RO: 3: HO is, 
8°39: 11:45: 5 : 9°42 or very near 
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corresponding with the formula 2(3RO, Si Os)+(3R20s, $1 Os) 
+6HO. 

Owenite is closely allied to some other minerals, viz., Aphro- 
siderite and Thuringite, and they all resemble each other so very 
much that their difference can be detected only by a chemical 
examination. Aphrosiderite is a mineral not generally known, 
found at several localities in tes and distinguished from 
earthy chlorite by Fridolin Sandberger, who gave an analysis of 
it in his Uebersicht der Verhaltnisse des Herzog- 
thums Nassau,” but without calculating its formula. He found 
that it contains : 

Si Os 
Og 


HO is 
: 9°93: 13-73 : 6°88 or very nea 

which corresponds wit! » formula 3(3R0, $10 
Si0;)+6HO. 

Breithaupt’s thuringite according analy 
berg, is 3 BR O, SiO; )+(2Fe2 O3,SiQOs 

The relation of these three verted will be seen from the 
following formuiz : 

3R20:, SiOs)+6HO ; 

Al2O:,Si0;)+6HO; 
Os, SiOs)+9HO. 


Owenite = 
Aphrosiderite = ¢ 
Thuringite 


9 
) 

> 


This mineral is n din honor of Dr. David Dale Owen, U.S. 
Geologist. 

Kammererite—E merald Nich el.—A year ago, before I had 
received my foreign journals, I published two analyses of Kam- 
mererite, and finding these di fferent from Kammererite and Rho- 
dochrome, [ proposed for it the name “ Rhodophyllite.” On be- 
ing informed that Dr. J. L. Smith was about making an investi- 
gation of the same mineral, I wrote him that the conclusion to 
which I he ad arrived, after comparing the results of my analyses 
and those of Mr. Hermann, was, that Kammererite and my Rho- 
dophyllite were the same mineral, and requested him to mention 
it in his paper. "This ought to have been sufficient. Notwith- 
standing, an indirect criticism of my analyses by Mr. Garrett, 
based upon one analysis, made by him, has since appeared in the 
May number of the Journal of Science. Mr. Garrett condemns 
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my analyses by saying, that Mr. Hermann’s, with which mine 
agree a great deal better than with his, are “ unquestionably erro- 
neous.” If Mr. Garrett had taken the trouble to give the details 
of his results, it would then be much easier to find out where the 


blunder lies. Unfortunately he has not done so, and therefore | 


am compelled to believe that I am right, since I know that all 
carefully a pure mineral, and 


my analyses agree well with each other. 


With reference to his article on emerald-nickel, it suffices to 
say, that I have described e mineral in 1851 under the nam 
Nickelgymniie.* sa variety of gymnite in which a variable 


quantity of magnesia is substituted by nickel. and when pu 
it does not contain a trace of carbonic acid. Mr. Garrett w 
not have arrived at such a scientific formula if he had bee 
careful in selecti is ni jal. The same is to be 
Mr. Hermann’s Pi 


Dolomite, Nickelgymnit: 


more 


sald 


Art. X Experiments on 
ter at various temperatures ; 


Te late Mr. Hassler enjoyed, during 

putation: but one founded, it would appear, at least thi 
country, more upon the prestige of his manifest and presum 
moral and intellectual faculties, than upon any just knowledg 
or estimate of his‘ special achievements in Science or Art. 

is true that these faculties were both large and well-defined 
and they had a scope for their exhibition, sometimes, more favor- 
able to the interest of the spectator than the ease and comfort of 
the actor. He was undaunted, diligent, patient, self-reiiant ; n 
man feared an adversary less, or loved friends more ; sympathetic, 
too, and (for which credit was not generally given him) tender- 
hearted ; still his stern self-command enabled him for many year: 
to fold his robe with a certain grace over wounds of soul and 
body, so deep and sore as to have put out of the heads of many 
others, who yet think themselves strong men, all idea of the dig- 
nity of sorrow. Intellectually, also, Nature had been bountiful to 
him, and under his finely shaped cranium had placed a net-work 
of brain, active in perception, and of firm retention. All the 
organism for a Geometer was there; and wit and humor, too, 
with a spice of dogmatism, that like carbonic acid in certain 
wines (itself an irrespirable gas) only served to make them more 
racy and montants. Unfamiliar people were apt to suppose that 


* Keller-Tiedemann’s Nordamerikanischer Monatsbericht, Nov., 1851 


lat 
y 
me 
|. ALEXAND 
n 
| 
ill 


Hassler’s E:xperiments 07 


this free acidity predominated, 


logmatism arose out of his « 


his ¢ 
always manifested in proportion 
ty and the pretension in any ] 

He was essentially a n 
1 him; while to 
commouly called hu 
th all the w 


ail 
Those who knew 


disgustec 


i 


Lat 


nim, 

trarts ¢ 
what has 

It is true, that honor 
‘a sort of hal 

there w 


ve 


life. 


years sinc 


posal, have endeavored to do jus 
he | 


1a ced i, O 


dif 


Finate 


be half of prot 


vari 
to me, 


fora 


ssible 

which 
quentiy seen, a 
h had been postpon 
h augm 


ii 
of 


Mr. 


whi 
ible opportunity for t 
i s, to the 


i 


e 


numovel 


nt 


particulars 


upo 


els 


may be n 


u 


n, 


ara 


of 


whi 


ui0N ; “znd, t! ine extent 


nation of temperature in a 


temperatures to settle themselves 


[we econd Congre 


ight of 


} 


ite 


Vi 
aly 


» the Expansion of Water. 171 
normally ; but the fact was, that 
lisgust at all pretence, and it was 
to the difference between the real- 


erson or thing that exhibited the 


an of truth: assumption of any 
mption without a basis (or 
x) he was never merciful, but 
vic and the sharpness of sar- 
hat he could be both heavy 


as 


> W 


y no means the object of 
slipped from my pen spon- 
the intimacy of Mr. Hassler, 

romise (for in the mathemati- 

very chance of my being long 

e, had the means been at my dis- 

tice to hismemory by an account 

f the services he had rendered to- 

of knowledge, and of the 

ind partly combined, for di- 


S 


As 


is 


‘these methods, and of its suc- 
ition of a set of physical con- 
i impulse. The fact is, that 
ynal investigations in which 
tabulated statement of the 
s temperatures than any of those 
into my head to examine, 


ul 


are the quite extensive series of observations 
Hassler had made, the apparatus for 


d the making out of the final re- 
ed as I knew, until a more favor- 
entation and extension. ‘These 
wo hundred and more, were pub- 
document,” a report to 
Comparison Weights and 
ion and drawings of the peculiar 

: necessary to repeat here what 
ll be sufficient. Only these 
ist, that the quantity of water op- 
1< 


lal being 


ol 


iS j 
| reduce the errors 
tion, g 
le year, and always allowing the 
by their natural tendency in a 


ry as lar 


_— 

methods W ri 

vers | urches of ence 

I was con 1, to wiSh fmm 

( fj | { te} = 

ht had 

the ry D ment on t 

. 
ga where, this refer 
th 
tan 
nor 
tha 
No. 299 


172 Hassler’s Experiments on the Expansion of Water. 


room set apart for the purpose, instead of being forced, unstable 
and therefore doubtful, as in all cases of production of artificial 
transient temperatures, is such as to afford a more than usual 
check upon the accuracy of any part of it, and a more than usual 
confidence in the equilibrium of the temperatures averred. 

In this method of observation, it follows that the actual tem- 
peratures and the corresponding weights succeed one another ir- 
regularly. ‘The first thing to be done, then, was to group the 
resulting weights, degree by degree, and thus prepare them for 
their arithmetical means. ‘Their preparation resulted in a synop- 
tical table, in which the average weights corresponding to frac- 
tions of almost every degree of Fahrenheit between 35° and 86 
found a place. This synopsis was then converted into another, 
where the temperature was given in whole degrees, and the 
weights corresponding found by taking proportional parts of the 
actual weights observed for the said fractions. Then, in order to 
cover the irregularities of result existing as between degree and 
degree, and to ensure a sufficient generalization, these last ascer- 
tained weights were tabulated from five to five Cegrees, com- 
mencing with 40°, which is so near the density of maximum 
density as to allow of being assumed for it. In fact, the actual 
difference of weight observed between 39°°4 and 40°-4 is only 
2-4 grains on a weight of nearly 228000 grains, or somewhat 
more than the part. 

The differences of the weights in this last tabulation, divided 
by 5, and thus reduced to a rate per degree for every five degrees, 
presented a quite harmonious diverging series; the second difler- 
ences were nearly Constant, and the p/us and minus third differ- 
ences almost exactly balanced. The mean of these second 
differences was then taken as a constant; and a new series con- 
structed, which starting from the actual weight found at 40° F,, 
was duly applied at every five degrees to give a new set of calcu- 
lated weights for the respective epochs of temperature. How 
nearly the two sets of weights agree, will be seen in the follow- 
ing table: 
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What remained, then, was to convert the said calculated weights 
into decimal parts of unity taken as the maximum density of 
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water and so occurring as beforesaid at 40° F. Finally, the den- 
sities were interpolated from degree to degree between these 


epochs, according to a method which I have given in a former 


volume of this Journal. 
The final results are given in the followings 
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Art. XIX.—Biography of Berzelius; by Prof. H. Ross, 


of Berlin. 
(Continued from p. 15.) 


Previous to Berzelius, Dalton, in his new System of Chem- 
ical Philosophy, had attempted to express numerically the rela- 
tive quantities in which bodies generally combine, and by this 
means, as he regarded bodies as consisting of atoms, he sought to 
establish as it were the relative weights of the ultimate atoms. 
Thus originated the doctrine of the so-called atomic weights. 
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To Dalton, therefore, belongs the great merit of having given 
the correct idea of that which is now universally called atom in 
chemistry. Richter had previously employed in a similar sense the 
name relative mass (massentheil), in order to express the different 
quantities of acid and base which combine together forming salts; 
his idea however, was not so material as that of Dalton, and 

fect clearness, 


this character was necessary to give it that per 
which was indispensable, if a theory was to be founded upon it. 
The long and obstinate opposition which was made by German 
philosophers to the idea of atoms as employed in chemistry, 
and the war waged with all the weapons of logical acumen 
against the atomic view of the composition of bodies, for a 
long time rather obstructed than favored the advancement and 
spread of the exact sciences, especially that of chemistry. Now 
that the atomic theory is adopted by all, the use of the word 
atom is allowed by all in order to explain the facts with ease and 
simplicity. 

Dalton assumed that simple substances combined in equal 
atoms, and, indeed, atom with atom, when there was only one 
compound of the two elements; if several, one atom of one sub- 
stance combined with one, two, three, or more atoms of another 
The first conception of these so-called multiple proportions origin- 
ated properly with Higgins, who made it known as early as 1789 
in a work on the subject. But the most important experiments 
by which the theory of Dalton was proved, were instituted by 
Wollaston, who published in the year 1814 his ingenious scale of 
chemical equivalents. 

When the numbers made use of by Dalton are compared with 
those which Berzelius deduced from his own accurate experi- 
ments, differences are found similar to those existing between 
these latter and those given by Richter. The number of analy- 
ses upon which Dalton had founded his arguments was too small, 
and moreover they had not been executed with very great ac- 
curacy. 

In the selection of a substance to be taken as unity, so as to 
make the atomic weights found, comparable with each other, 
chemists have hesitated between hydrogen and oxygen. Dalton 
chose hydrogen, and took it as i, since its atom is the lightest 
of all the elements. Many chemists followed his example on this 
account, especially after Prout subsequently had attempted to 
shew that the atomic weights of all simple bodies were multiples 
of that of hydrogen. Richter had long before entertained a sim- 
ilar view, inasmuch as he assumed that the equivalents of all ba- 
ses form an arithmetical, those of acids a geometrical progression. 
Nevertheless, Berzelius and Wollaston took oxygen as unity, be- 
cause it was the most widely distributed of all the elements, and 
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existed 1n most compound substances. By adopting oxygen as 
unity, all calculations were greatly simplified. Berzelius took it 


as 100, Wollaston as 10, Berzelius remained true to his opin- 
ion to the last. and always declared himself against that of Prout, 
even when, in 1840, it was again adopted by Dumas, who at- 
tempted to prove its truth for at least a few elements by actual 
experiment. It is true that the atomic weights of several of the 


non-metailic elements appear to be muitipies of that of hydrogen, 


but it has not been possible to maintain Prout’s views as regards 
others. So long as we are ignorant whether this correspondence 
is merely accidental, or actually a law of nature, we must s ispend 
decision. 
In the determination of the number of atoms in compound 
bodies, Berzelius proceeded with great caution. Dalton and 
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, several oxyds of an element existed, the oxygen atoms of 
the higher oxyds were multiples of oxygen in the lowest oxyd 
But when only one oxyd was known, it was obviously very haz- 
ardous to assume that it consisted of equal atoms of both elements 
ithout taking any notice of the other relations of this compound. 
Berzelius studied all the circumstances with the greatest attention 
and the caution as well as penetrating tact with which he pro- 
ceeded, are evident from the fact, that, when subsequently, Mitsch- 
erlich, by his important discovery of Isomorphism, furnished an 
admirable means of recognizing with certainty bodies having sim- 
ilar atomic composition, it was not necessary for Berzelius to 
make any alteration in his views 
Only upon one occasion did he fee! himself compelled to modi- 
fy his views regarding the arrangement of atoms in compound 
bodies. On the first establishment of his system, he was of 
opinion that in simple compounds, such as oxyds, there must 
be the most simple proportion, and the relation of two atoms of 
the radical to three of oxygen appeared to him to be too complex. 
Since in the oxyds of iron the oxygen was in proportion of two to 
three, he assumed that peroxyd of iron consisted of one atom of 
metal and three atoms of oxygeny the protoxyd and all those similar 
to it as consisting of one atom of metal and two atoms of oxygen. 
It was not until later in the year 1827, that Berzelius, particularly 
influenced by the proportions of the elements in the oxyds of man- 
ganese, chromium, and sulphur, decided upon assuming, that, in 
the strongly basic or so-called electro-positive oxyds, there was 
but one atom of metal and one atom of oxygen, and, conse- 
quently, that the atomic weights formerly adopted by him must 
be reduced to one-half. The higher oxyds, such as peroxyd of 
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iron, would then contain three atoms of oxygen to two atoms of 
metal. 

At that time, Berzelius adopted the view, that when a simple 
body is converted into the gaseous state, one volume of the gas 
corresponds to an atom. For this reason, water was always re- 
arded by him as composed of one atom of oxygen and two 
atoms of hydrogen. He held this opinion firmly, and disputed the 
hy potheses of Thomson, Dalton, and other chemists, who assumed 
that in two volumes of hydrogen there were as many atoms as in 
one volume of oxygen. Subsequently, when by the direct de- 
termination of the specific weights of sulphur, phosphorus, and 
mercury vapors, made by Dumas and Mitscherlich, this assump- 
tion of Berzelius was not generally confirmed, he limited its appli- 
cation to the permanent gases alone. 

He was on this account compelled frequently to assume two 
atoms where other chemists assumed only one atom. He there- 
fore introduced double atoms in those cases where they were the 

juivalent for one atom of another substance. Many chemists 
especially in Germany, have not followed this view ; and Leop. 
Gmelin, in the last edition of his “ Handbuch,” as well as Liebig 
and his followers, have commenced to take the atomic weights of 
hydrogen, nitrogen, chlorine, bromine, iodine, fluorine, and phos- 
phorus, as double those adopted by Berzelins; many French 
chemists also entertain this view. The assumption that the so- 
called equivalents are identical in meaning with the term atoms, 
has indeed so much probability, that the agreement of so many 
chemists in this respect cannot be remarkable. 

Notwithstanding this, Berzelius continued to the last to adhere 
to his old atomic weights, and the reasons which, in the last edi- 
tion of his Lehrbuch, he has assigned for doing this, are so strong, 
that they cannot well be set aside. These he derives especially 
from the isomorphism of perchlorates and permanganates as proved 
by Mitscherlich, and from which it follows that a double atom of 
chlorine can replace a double atom of manganese. Since, how- 
ever, manganese is in its compounds isomorphous with iron and 
chromium, (for instance, in the alums,) and since chromium in 
chromates has the same form as sulphates, a simple atom of chlo- 
rine must be able to replace an atom of sulphur. But if perchlo- 
ric acid consists of adouble atom of chlorine, combined with seven 
atoms of oxygen, then the hypochlorous acid contains only one 
atom of oxygen, combined with the same quantity of chlorine as 
in the perchloric; and as hypochlorous acid consists of two vol- 
umes of chlorine and one volume of oxygen, the volumes of the 
two elements must correspond with the simple atoms. Moreover, 
since it appears to have been proved, by often-repeated experi- 
ments with organic bodies, that their hydrogen can be replaced by 
an equal volume of chlorine, a simple, and not a double, atom 
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of hydrogen must be able to replace one atom of oxygen or 
sulphur. 

Even if it does sometimes happen that we do not find conclusions 
of this kind confirmed by experiment, if in the replacement of one 
body by another in compounds, an element, as for instance potas- 
sium, may be replaced by a compound radical such as ammonium, 
still it is not admissible to assume that such substitutions as may 
be theoretically inferred from the similarity in atomic weight, or 
atomic volume, really do take place, without the authority of re- 
peated experiment. It is certainly convenient to regard equiva- 
lent and atom as synonymous terms, although not truly appropriate 
in a scientific view. 

For the purpose of expressing the proportions in which bodies 
combine chemically, Berzelius, so early as the year 1815, employed 
certain signs as symbols for the different elements. Such signs 
were employed long before this in chemistry, or rather alchemy, 
although they were then of little value. ‘These symbols undoubt- 
edly owed their origin to the mysterious relation between the plan- 
ets and metals, as assumed by the alchemists, and the pleasure 
which they took in expressing themselves in a manner unintelligi- 
ble to the people. Berzelius would not adopt the old symbols, not 
only because they were, in fact, destitute of all significance, but 
likewise because it is certainly easier to write the abbreviation of a 
word than to draw a figure. The symbols of Berzelius, however, 
serve to express the chemical combining proportions, and the 
chemical formule furnish a means of representing the numerical 
results of an analysis with all the simplicity of an algebraical 
formula. 

The system of symbols introduced by Berzelius has met with 
such universal recognition, on account of its extraordinary conven- 
lence, that there is probably no chemist who does not now 
employ it ; and this renders it the moré remarkable, that the op- 
position made to this innovation was at first so considerable. A 
French philosopher exchanged the symbols proposed by Berzelius, 

for the initial letters of the French names for the elements. But 
it was in England that the greatest opposition was made to the 
adoption of the chemical formule of Berzelius. Even so late as 
1822, an English chemist, speaking of them, said, “ they are cal- 
culated more to produce misunderstanding and mystification than 
clearness, since they are of a nature totally different from algebra- 
ical formule ; it would be easier to express oneself in ordinary 
words than with these symbols, which only make a kind of 
mathematical parade.” Berzelius replied to the partly rude and 
uncourteous objections with dispassionate clearness and com- 
posure. Who would now consider it possible to dispense with 
the use of these “ abominable symbols” of Berzelius, as they were 
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termed by the editor of an English journal? ‘The opposition to 
the introduction of these symbols was the more remarkable, since 
Dalton, in putting forward his atomic system in 1808, had felt 
the urgent necessity of representing the atoms of elements by 
means of symbols, which did not then meet with any opposition, 
although at the same time with no imitation in England. The 
symbols of Dalton are, however, far less appropriate than those of 
Berzelius ; moreover, they sufliced only to express simple combi- 
nations, and not very complicated ones. The introduction of 
Berzelius’s symbols first enabled the chemist to construct chemi- 
cal formule. 

When Berzelius began to prove the law of chemical proportions 
by experiment, he was so firmly convinced that in inorganic 
bodies only the most simple relations obtained, that he even 
doubted the accuracy of his own experiments, when their results 
gave complicated relations. It was long before he could allow 
himself to admit that simple substances could combine with three, 
five, and seven atoms of oxygen, because these numbers were not 
multiples of each other. He therefore assumed, that in phosphoric 
acid there were four atoms of oxygen, in the arsenious and arsenic 
acid four and six atoms, and in oxide of antimony and antimonic 
acid the same number; and long after he had convinced himself 


of the elementary nature of chlorine, he doubted the correct state- 
ment of Stadion, that hyperchloric acid contained seven atoms of 


oxygen. 

The examination of the oyxds of nitrogen presented consider- 
able difficulties to him. As ammonia was analogous to the fixed 
alkalies, and under the influence of galvanic electricity yielded an 
amalgam with mercury, there was a possibility of assuming that 
this was a process of reduction, and that ammonia consisted of a 
metal and oxygen. But when ammonia was decomposed, no ox- 
ygen was obtained, but only nitrogen and hydrogen: the oxygen 
must therefore, Berzelius inferred, be concealed in these gases 
and one or both must be oxyds of the same radical, and this rad- 
ical the metal ammonium. But if nitrogen alone were the oxyd- 
ized body, then the metal ammonium must consist of the radical 
of nitrogen and hydrogen. Then, again, at that time several 
chemists, especially Gay-Lussac and Thenard, assumed that po- 
tassium and sodium contained hydrogen ; however, in the contro- 
versy which arose on this point between these chemists and Davy, 
who sought to disprove their view, Berzelius immediately decided 
in favor of the latter, and supported him with very strong argu- 
ments. He also assumed, on this account, the presence of oxygen 
in hydrogen, and this, as well as nitrogen, were, according to his 
view, oxyds of the metal ammonium. The different stages of 
oxydation were, according to him, the following : hydrogen, pro- 
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toxyd of ammonium (the present amidogen combined with potas- 
sium), ammonia, nitrogen, nitrous acid, nitric acid, and, finally, 
water, the highest oxyd of the radical, which, however, must, on 
this view, have contained 72 times as much oxygen as the low- 
est oxyd hydrogen. 

Berzelius was led to adopt this extravagant but ingenious view 
by too great faith in the doctrine of proportions in the form in 
which he then conceived it. Somewhat later, he retracted the 
opinion that hydrogen was an oyxd, and demonstrated the ele- 
mentary nature of this body by weighty arguments; but he still 
continued to regard nitrogen as containing oxygen, and endeav- 
ored afterwards to prove this by means of its oxyds. Even in 
1818, in a paper upon the nature of nitrogen, hydrogen and am- 
monia, he said, “I venture to assert, that the compound nature of 
nitrogen must not be regarded as a mere hypothesis, but, if the 
doctrine of definite proportions is admitted, as a demonstrated 
truth.” He assumed that an unknown radical—nitricum—ex- 
isted, to which he assigned the symbol N, subsequently retained 
for nitrogen, which was then regarded as the suboxyd of this 
supposed radical, and the highest oxyd—nitric acid—as contain- 
ing six atoms of oxygen. 

It was, however, in truth, the circumstance that the proportion 
of the oxygen in nitrous acid to that in nitric acid was as 3 to 5, 
which alone misled him so obstinately to assert the existence of 
oxygen in nitrogen, in which case that proportion would have 
been as 4to 6. When a short time afterwards he made his re- 
searches on the composition of phosphorus and phosphoric acids, 
in which he found, almost simultaneously with Dulong, that the 
quantities of oxygen were in the proportion of 3 to 5, and after 
having in vain attempted to detect oxygen in phosphorus, his 
views respecting the compound nature of nitrogen were shaken, 
and he finally relinquished them, after having convinced himself 
that a similar relation obtained between very many, we may per- 
haps now say most, of the different oxyds of simple bodies which 
form acids. Subsequently, he sometimes made the remark, without, 
however, assigning any particular importance to it, that from the 
production of nitrogenious compounds in the organisms of her- 
bivorous animals, whose food frequently appears not to correspond 
in composition with them, the existence of oxygen in nitrogen 
might be inferred. However, in the last edition of his “ Lehr- 
buch,” even this remark does not occur. 

- This too great faith in the extreme simplicity of chemical com- 
bining proportions induced Berzelius, in some other instances, to 
assume the existence of oxyds which had no reality. In the in- 
vestigation of the oxyds of tin, he assumed that the oxyd obtained 
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characters from that obtained by means of nitric acid, was, in ref- 
erence to the quantity of oxygen which it contained, interme- 
diate between the protoxyd and peroxyd. Shortly afterwards 
Gay-Lussac shewed that it did not differ from the oxyd prepared 
with nitric acid in its quantity of oxygen. After Berzelius had 
convinced himself of the truth of this remark, he showed how 
much the two differed in their characters. ‘This was the first ex- 
ample of [somerism. 

Berzelius connected the electro-chemical doctrine with that of 
simple definite proportions. It was very natural that he should 
apply the phenomena presented by the voltaic pile, and especially 
the facts which in his first paper he had so convincingly ex- 
plained, to the ordinary chemical processes. He assumed, that 
in every chemical process there was a neutralization of the oppo- 
site electricities, in consequence of which heat and light were 
produced in the same way as in the discharge of a Leyden jar, the 
galvanic battery, or lightning, with the difference, that these phe- 
nomena were not always accompanied by chemical combination. 

Even at the very first, Berzelius did not conceal from himself 
the difficulties which this theory involved. He assumed that the 
atoms possessed electrical polarity, upon which depended the 
electro-chemical phenomena attending their combination. Thus, 
the atoms of oxygen were regarded as having a preponderance 
of negative electricity ; those of potassium a preponderance of 
positive. The unequal intensity of the electrical polarity in 
the atoms of different bodies, dependent partly upon their tem- 
perature, was regarded as the cause of the difference of force with 
which affinities are exercised. He altered his views of this sub- 
ject at different times, and finally admitted that it was very pos- 
sible that he was in error. 

In classifying bodies as electro-positive and electro-negative, 
Berzelius regarded oxygen and the elements resembling it as elec- 
tro-positive. Subsequently, however, he altered the nomencla- 
ture, and more correctly called them electro-negative. Oxygen 
alone he regarded as absolutely electro-negative, all other bodies 
being only relatively negative or positive, just as they would be 
related to each other when their compounds were exposed to the 
influence of the electric pile. 

These views of Berzelius have been frequently disputed. And 
in truth, the phenomena attending the greater number of ordinary 
chemical processes, in which bodies act upon each other only 
when in immediate contact, are different from those which occur 
during the discharge of an electric pile where bodies act at a dis- 
tance. It is only in some chemical processes, such as the arbor- 
escent deposition of metals, that there is a resemblance to the 
decompositions effected by the pile. 
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Much later, Berzelius assumed the existence of another force, 
although only as regarded some special chemical changes—the 
catalytic force. The evolution of light and heat, according to 
the electro-chemical theory, could only result from the combina- 
tion of bodies opposite in their characters; but when they occur 
in the decomposition of bodies, or when compounds are decorm- 
posed and new ones formed, while at the same time the body 
whose presence causes this change takes no part in it, Berzelius 
ascribed this effect to the force of catalysis. 

Much has been brought forward in opposition to the assump- 
tion of this new hypothetical force. But it is not justly censura- 
ble that, in an imperfect science like chemistry, all phenomena 
which stand isolated, for which no suitable analogues can be 
found, and which appear as it were wonderful, should provision- 
ally be ascribed to a peculiar cause or force, so as openly to ad- 
mit, that in the present state of the science it is more appropriate 
not to explain a chemical process at all, than to do so in a forced 
and fastidious manner. With the advance of the science, the 
number of phenomena belonging to such categories will always 
become smaller. ‘ 

After Berzelius had labored uninterruptedly during a space of 
ten years in the investigation of the atomic weights, of the ele- 
ments and their compounds, and had these so far established that 
all experiments corresponded to within small and unavoidable er- 
rors, he was ina position in 1818 to publish tables containing the 
atomic weights of about 2000 simple and compound bodies. 

Thus had Berzelius completed, as it were, the scaffolding of 
his system, and he now commenced to supply the deficiences 
which he had previously been obliged to pass over, and thus to 
plan out the whole. 

Sometime before, in 1814, he had also extended his investiga- 
tions to organic substances, and published a very important paper 
on the definite proportion in which the elements are combined in 
organic nature. He there shewed at length, that however differ- 
ent organic bodies might at first sight appear to be from inorganic, 
in regard to their elementary composition, still the only certain 
clue by which we could hope to arrive at a correct conception of 
the nature of the composition of those bodies which are produced 
under the influence of vital processes, was what was already 
known of the composition of inorganic bodies. He had therefore 
the great merit of having extended the doctrine of the simple 
chemical proportions in which bodies combine to organic bodies. 

The first accurate experiments on the elementary composition 
of organic bodies had been instituted a few years previous to the 
appearance of this paper, by Thenard and Gay-Lussac, in 1811. 
Nevertheless, they contented themselves with drawing no other 
inference from their results than that a vegetable substance is al- 
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ways acid when it contains oxygen in a proportion greater than is 
necessary to form water; that by an excess of hydrogen, resinous, 
oleaginous, or alcoholic substances were formed ; and lastly, that 
when oxygen and hydrogen were present in the same proportions 
as in water, these substances were neither acid nor resinous, but 


analogous to sugar, gum, starch, milk sugar, or woody fibre. | 
These conclusions were correct, only for the substances which 
they examined, and proved untenable when a greater number had 
been studied. From the results of their investigation of animal ( 
substances, they could not draw even similar inferences; they | 
contented themselves with remarking, that they contained a I 
greater quantity of hydrogen than was necessary to form water f 
with the oxygen present, and that it was united with nitrogen in f 
the form of ammonia. C 
Gay-Lussac and Thenard had burnt the organic substances by “ 
means of chlorate of potash, in a special form of apparatus; Ber- e 
zelius borrowed from them the use of chlorate of potash, but his in 
mode of combustion was incomparably more advantageous. He al 
had already become convinced that it was necessary to estimate is 
the carbonic acid obtained by its weight, and not by the volume, Di 
This was not always observed afterwards, on which account the pe 
analysis of organic bodies did not yield accurate results until a few of 
years since, when Liebig introduced the extremely advantageous ne 
potash apparatus, which rendered it possible to weigh the carbonic ha 
acid with accuracy. Moreover, Berzelius estimated the hydrogen, wi 
not in the indirect way, like Gay-Lussac and Thenard, but he an: 
weighed it directly after it had been converted into water, which wl 
gave the results of his investigations a far greater accuracy 1n re- 
spect to this element. mil 
The number of organic substances investigated by Berzelius of « 
was not very great, because the construction of apparatus, and the of 
novelty of the subject presented many difficulties. But al- Sur 
though afterwards the methods of analysis were greatly sim- J mii 
plified and improved, still the analytical results obtained by him ach 
in his investigation of organic substances have proved to be re- his 
markably accurate. T 
He shewed that, not only the organic acid, but also the indif- & sitio 
ferent substances, combined with inorganic oxyds in definite pro- syst 
portions, forming compounds resembling salts, by means of which if 
their atomic weights could be determined, as in the case of ino &§ acco 
ganic bodies. This observation led to the view which regards & diffe 
organic bodies-as oxyds, whose radicals, however, are compound, § ance 
while in the inorganic bodies they are simple. This view at first W 
attracted little notice among chemists, and was not till long after- J exte: 
wards recognized as correct by many, after the number of fantas J cons 
tic ideas of the composition of organie bodies had created a2 § whic 
earnest desire for a rational and consistent theory. ment 
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It is a subject of regret, that it was not granted to Berzelius 
to live to see several of the radicals hypothetically assumed by 
him, actually obtained, as was done indeed but a very short time 
after his death. 

Soon after the establishment of the electro-chemical system, 
Berzelius applied the theory of chemical proportions to minerals, 
and put forward a mineral system, based upon chemical princi- 
ples. If the minerals occurring in nature are regarded as having 
compositions similar to the substances artificially prepared in the 
laboratory, such a mineral system is, indeed, very appropriate. 
Every man of science must, however, admit that in this case a dif- 
ferent system of classification must come into use in Mineralogy 
from that adopted in Botany and Zoology. The inorganic substan- 
ces with which that science has to doconsist of a large number 
—more than 60—simple bodies: the organic substances, on the 
contrary, of very few—only three or four. Since, moreover, the 
intimate connection existing between the chemical composition 
and all the external characters of minerals cannot be detected, it 
is obvious that minerals might be more easily and certainly recog- 
nized, distinguished and classified, as soon as their chemical com- 
position was studied; but not so plants and animals, in the case 
of which we do not yet know that there is such an intimate con- 
nection, and which, notwithstanding the greatest diversity in form, 
have almost all the same composition. Were it possible, like- 
wise, to recognize their species by means of an easy chemical 
analysis, we should call every botanist and zoologist one-sided 
who neglected to avail himself of this means of recognition. 

Before Berzelius’s time, it had often been attempted to classify 
minerals according to their constituents, but before the doctrine 
of definite proportions, and the correct views of the composition 
of bodies were known, this could only be imperfectly effected. 
Such systems were those which Karsten had put forward in his 
mineralogical tables, and Hauy, in his mineralogy: but the 
achievements of Berzelius in this respect, caused the attempts of 
his predecessors to be entirely forgotten. 

The mineral system put forward by Berzelius met with oppo- 
sition, especially from those who followed the so-called natural 
systems. 

In the natural systems of mineralogy, the minerals are all placed 
according to their similarity in external characters. But all these 
differed from each other, because they were constructed in accord- 
ance with subjective principles. 

Werner had, in addition, based his natural system, to a certain 
extent, upon chemical principles, which were not carried out very 
consistently, as indeed was impossible, considering the state in 
which the science then was. But Mohs put forward the funda- 
mental principle, that mineralogists should only pay attention to 
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the natural history characters of minerals, such as crystalline form, 
hardness, specific gravity, and not to such as cannot be observed 
without causing a sensible alteration in the substance. If it ever 
happens,—continues Mohs,—that a branch of natural history as 
mineralogy, employs such characters in its method as these last 


mentioned, it then exceeds its legitimate bounds, becomes en- 
tangled with other sciences, and hampered with all those difficul- 
ties of which mineralogy has long been a warning example. 

Berzelius criticised this argument with justice. He declared 
that it seemed to him the same as if a man who is stumbling in 
the dark, should hesitate to make use of a light, because he would 
then see more than he required, and because he hoped to find 
his way without it. 

In order to appreciate fully the great merit of Berzelius, in put- 
ting forward his mineral system, it is only necessary to call to 
mind how great was the chaos in mineralogy before his time, and 
especially with regard to the classification of the numerous com- 
pounds of silica. Although both Dobereiner and Smithson com- 
menced to regard silica as an acid, at about the same time as 
Berzelius, still it was he who first made an extended application 
of this view, in the new mineral system which he proposed, by 
means of which siliceous minerals were included under the head 
of saline compounds, and the correct conception of their compo- 
sition first rendered possible. 

The greater number of natural compounds of silica are double 
salts; and observing the great diversity among them, Berzelius 
raised the question, as to whether it was probable that the indi- 
vidual members of such double salts were different stages of sat- 
uration. As he had previously assumed only the most simple re- 
lations in chemical compounds, he was at first led to infer upon 
theoretical grounds, that the existence of dissimilar stages of sat- 
uration in the double salts of silica, was less probable, especially 
as he had never met with any similar phenomena in his investi- 
gations of the double salts of other acids. Nevertheless, he sub- 
sequently altered this view, after he had himself first prepared the 
remarkable double salt of neutral carbonate of magnesia, and bi- 
carbonate of potash. 

The salts of silicic acid, and indeed all true compounds occur- 
ring in natural as well as artificially prepared salts, received 
formule which expressed their composition. But as Berzelius 
was long doubtful how many atoms of oxygen he should assume 
in silica, and even when he afterwards decided for three atoms, did 
not regard this assumption as perfectly certain, he introduced more 
simple formule for siliceous compounds, which he termed min- 
eralogical, and distinguished from the chemical formule by the 
printers’ type employed. 
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The establishment of correct formule, especially for siliceous 
compounds, involved great difficulties, since the composition of 
very few minerals was known with any degree of certainty. The 
first quantitative analyses of minerals were made by ‘Torbern 
Bergman, but according to such imperfect methods, that they 
scarcely indicated anything more than the qualitative composition. 
After these came the analyses of Klaproth, which compared with 
those of Bergman were a considerable and encouraging advance, 
for he had not only employed better methods of investigation, but 
also worked with much greater accuracy. But even the analyses 
of Klaproth as well as those of Vauquelin and others, who worked 
simultaneously with him, when put to the test of definite chemi- 
cal proportions, were not found to be unquestionable. It is true, 
that at first Berzelius could very often only propose a conjectural 
formula for the composition of many minerals, and generally only 
after making slight alterations in the results of the then known 
analyses, in doing which, however, he always proceeded with 
great caution. Afterwards these incorrect analyses were replaced 
by correct ones, and especially by Berzelius himself and his pu- 
pils, who employed in their analyses the most accurate methods 
proposed by him. 

Berzelius first arranged minerals according to their electro-pos- 
itive constituents. But after Mitscherlich’s discovery of isomor- 
phism, which has exerted so important an influence upon the 
arrangement of the system, he considered it more advantageous to 
classify minerals according to their electro-negative constituents, 
because the substitution of isomophous substances is far more fre- 
quent among the bases than among the acids; and therefore the 
classification according tu the electro-negative constituents cor- 
responded more with the requirements of mineralogists. Both 
methods have their advantages: they are equally philosophical, 
and may be employed with equal justice; it was therefore with 
great injustice that Berzelius was charged with inconsistency in 
making this alteration. 

The mineral system of Berzelius is not even yet completed. 
He was far from wishing to aflirm that it was incapable of im- 
provement; on the other hand, during his whole after-life he con- 
tinually improved it, and from time to time published it in a more 
perfect form. The last edition was superintended by Rammels- 
berg, in 1847, at the request of Berzelius. 

The most important modifications still to be made on this sys- 
tem, are perhaps those which would result from a simple applica- 
tion of the doctrine of isomorphism. It is certainly difficult to 
harmonize the opinions as to the best method of doing this. 

Berzelius -was not guite right in aflirming that the constit- 
vents of a substance alone must determine its place in a sys- 
tem. Even in the last “ Jahresberichie’ published by him, he 
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declares that, in a mineral system, the sole question for considera- 
tion is the elements and their inorganic combinations, and that it 
is these which must be systematically arranged. But he himself 
directs attention to the difficulties which this view necessarily in- 
volves. Is it, he asks, admissible to make one species of diamond 
and graphite, or of rutile, brookite, and anatase, or of calcareous 
spar and arragonite? It is scarcely to be expected that mineral- 
ogists wiil give their consent to such a course. 


However, Berzelius decides in the affirmative. Still I am of 


opinion that there are even many chemists who will not uncondi- 
tionally agree with him in this. For it is not alone from the con- 
stituents that all the characteristic properties of the compound 
result, but also from the mode and action of their combination, 
which is frequently indicated by the form. ‘Taking all this into 
consideration, it appears probable that dolomite is more closely re- 
lated to calcareous spar than arragonite, and even that tinstone is 
nearer to rutile than anatase and Brookite. 

Since the external characters of minerals are determined, as 
well by their constitueuts as by the mode in which these are com- 
bined with each other, it follows that that chemical system of 
mineralogy which approaches most closely to the natural sys- 
tems, or which even corresponds with them, must be the most 
perfect. 

(To be continued.) 


Art. XX.—Artificial Formation of Minerals; by N. §. 
Manross. 


[Tis memoir—an inaugural dissertation by Mr. Manross on 
his promotion to the rauk of Doctor of Philosophy at the Geor- 
gia-Augusta University (32 pp., 8vo, Géttingen, 1852 )—contains 
an account of the artificial formation of several minerals. The ex- 
periments were made in the Laboratory of Prof. Wohler. We 
cite briefly the processes followed by Dr. Manross and his results.| 


Heavy Spar (®aS) was obtained by fusing together twelve 
grammes of neutral sulphate of potash and 52 grammes of an- 
hydrous chlorid of barium in a thin porcelain erucible, this being 
enclosed in a Hessian crucible which was well luted. After an 
hour, on treating the cooled mass with water, an abundance of 
minute crystals were left behind which had the form of heavy 
spar, giving M: M=101° 43’. Some of them were two milli- 
metres long and one thick. Analysis afforded § 34-32, Bu 65:57, 
= 99°89. 

Celestine (Sr 8) was formed by fusing together sulphate of pot- 
ash with an excess of ehlorid of strontium. On breaking open 
the cooled mass many transparent crystals were seen. They 
were separated as before by dissolving the excess of chlorid in 
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water. ‘The largest were two to three mm. long, but these were 
uneven. ‘The smaller were brilliant aud perfect. The crystals 
— usually elongated in the direction of the shorter diagonal, 

[:M=104° 11’. ‘There were many compound crystals crossing 
at angles nearly of 41°, and also six-rayed stars. There were 
also cruciform crystals, in which each bar was itself a compound 
crystal, with reéntering angles at the end, and a hopper-shaped 
cavity at the center of the cross. Analysis afforded the usual 
constitution. 

Anhydrite (Ca S).—F ifteen or twenty grammes of neutral sul- 
phate of potash were fused with four or five times as much chlo- 
rid of calcium. The surface of the = obtained, appeared after 
cooling, covered with a film of crystalline plates, and on breaking 
it, there were cavities occupied by parte of rectangular crystals, 
several millimeters long and two broad, but scarcely thicker than 
letter paper. Analysis afforded Ca 41-44, 8 58°-50=99-94. 

ipatite.—Daubrée obtained apatite in microscopic crystals by 

passing chlorid of phosphorus over caustic lime at a red heat 
Comptes Rendus, xxxii, 615). Dr. Manross fused phosphate of 
soda (first rendered anhydrous) with an excess of a mixture of 
chlorid of calcium and finely powdered fluor spar. ‘The result- 
ing mass was full of slender transparent hexagonal prisms, some- 
times a millimeter long, many of which ended in a pyramid 
formed on the angles; angle over the summit 68° 15’/—which 
is the angle of one of the pyramids that occurs in apatite. No 
analysis could be made on account of the difficulty of separating 
the crystals from the fluor spar. 

In another trial, phosphate of soda was fused with fluor spar 
and slender six-sided needles were obtained. 

In a third, 10 grammes of phosphate of soda were fused with 
50 of chlorid of calcium. The crystals thus obtained were hex- 
agonal, usually terminated by pyramids, a face of which made 
with a prismatic plane the angle 129° 7’, which differs more than 
a degree from the angle of apatite. G.=3-054. Analysis af- 
forded Cl 13-02, Ca 7:36, Ca®? 79-10=99: 1, which requires the 
formula 3Ca* P+ 2Ca Cl 

Pyromorphite (3Pb* f+-PbCl).—Ten grammes of tribasic phos- 
phate of soda were fused with 70 grammes of chlorid of lead. 
While the temperature was still above the fusing point of chlorid 
of lead the fluid contents were poured out, and the interior was 
found to be lined with light yellow transparent and brilliant hex- 
agonal prisms, three to five mm. long, terminating in — 
angle between the pyramidal planes and the prismatic 130° 23’, 
which is within Il’ of the angle given for pyromorphite. G.n 
7-008. Analysis confirmed the result. 

Wolfram ((#e, Mn) W).—Finely powdered native wolfram may 
be recrystallized by fusing with a considerable quantity of chlo- 
tid of sodium. The heat applied was such as to evaporate 
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most of the chlorid. The mineral formed a dark stratum in the 
bottom of the crucibie, and the crystals were in brilliant grains 
and beaded crystals, not admitting of measurement. 

Tungsten (Ca W).—Neutral tungstate of soda was fused with 
an excess of pure chlorid of calcium in a Hessian crucible. After 
a strong heat for half an hour, it was allowed to cool gradually. 
White glittering grains were obtained which were unmodified 
square octahedrons; angle over a basal edge 130° 20’. G.= 
6:0759. In one case when the heat applied was rather low and 


the cooling somewhat rapid, the tungsten was in the form of 


needles, each needle being made up of a series of octahedrons, 
44 of which were counted in one needle. Analyses gave W 80-42, 
Ca 19°58 

Scheeletine (>) W).—Ten grammes of tungstate of soda were 
fused with 47 of chlorid of lead. In the dark green mass there 
were cavities lined with brilliant erystals which were square octa- 
hedrons; angle over a terminal edge, 99° 46’. There were 
planes of another octahedron at the summits. G,=8°232 and 
8-238. C om position Pb 4665. W 5! 

Wulfenite (Pb Mo).—Hausmann he is described this mineral as 
occurring in the walls of a furnace at Bleiberg in Carinthia. (Ann. 
Ch. u. Pharm., Ixxxi, 224). Four grammes of neutral molybdate 
of soda were fused with 24 of chlorid of lead. The crystals ob- 
tained appeared like hexagonal plates with unequal angles. ‘They 
were pale yellow, and some of them more than two millimeters 
across. Qn dissolving the excess of chlorid of lead, square oc- 
tahedrons were found, many of which were tabular by the en- 


largement of two opposite faces. Angle over a terminal edge 
99° 43’. G.=6°S11. Analysis gave 60°59 p. c. of lead. 
Crocoisite (Pb Gr).—In the first trials the heat was too high and 


the chromic acid was mostly —e to oxyd. In another trial 
transparent crystals were formed, having the color of the native 
chrom ite. G.=G6'118. Streak orange-yellow. Analysis Cr 32763 
Pb 67:259=100-002 

Anglesite (P>S).—-By fusing together neutral sulphate of pot- 
ash and an excess of chlorid of lead, crystals were obtained which 
had the tabular form and many of the modifications of sulphate 
of lead. As the result was not quite satisfactory, a more success- 
ful trial was made in the wet way. 

A solution of sulphate of potash was prepared, forming a 
stratum an inch deep in a tall beaker glass. Several inches ol 
pure water were carefully filtered upon this stratum so as to leave 
it undisturbed. A few grammes of chlorid of lead were fused to 


a cake and suspended by a platinum wire, just within the surface 


of the fluid. It was then set aside for some weeks. At first a 
white cloud was formed when the stream of dissolved chlorid 
reached the solution of sulphate below. But as the latter be- 


came diffused through the fluid, the cake of chlorid, aud even 
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the platinum wire, became covered with a growth of tabular 
crystals. Some of them attained a length of from one to two 
millimeters in the course of three weeks. The sides of the glass 
were also covered with brilliant crystals, but only above the zone 
first occupied by the solution of sulphate. A considerable portion 
of the chlorid remained undissolved even after several weeks time 
had elapsed. It would undoubtedly be practicable to obtain 
crystals of any desirable size by this process. 

The form of the crystals was that of an elongated table ter- 
minated by faces of the primary octahedron. The angle UP: P 
was 115° 32’, agreeing with that of the natural mineral. 

Before the blowpipe, the crystals decrepitated strongly and 
gave with soda the reaction of sulphuric acid, and a globule of 
lead. No further examination was made of them. 


Arr. XX1.—On the Probable number of the Native Indian 
Population of British America ;* by Capt. J. H. Lerroy, R. A. 


Tuere are probably few persons who, in the course of their 
reading in history, have not dwelt with peculiar interest upon the 
glimpses we catch through the mists of the past, of whole races 
of men that have vanished from the face of the earth, leaving no 
heirs or representatives to inherit the richer blessings of our age: 
of nations whose part in the great drama of human life we can 
never ascertain, whose sages are forgotten, whose warriors lie 
with “the mighty that were before Agamemnon” in the obscu- 
rity of oblivion. ‘Then we may remember “how small a part of 
time we share’”’ whose interests are so momentous for eternity ; 
and may recognize, in the force of our sympathy, in the eager- 
hess with which we interrogate the monuments that have de- 
scended to us; in the curiosity which all their reserve cannot 
baffle; a testimony to the truth of the declaration of the sacred 
historian, that the Creator “hath made of one blood all the na- 
tions upon earth ;” as well as the tie of relationship which unites 
all the descendants of our common parents, whatever their place 
in the stream, or their fortunes on the stage of life. 

Naturalists have been able to number some half-dozen birds or 
animals that have become totally extinct within the period of au- 
thentic history. We have lately seen what general rejoicing the 
discovery of a living specimen of one previously ranked in that 
number (the Apteryr) has created among them. The skull, the 
loot, and a few rude pictures of the Dodo, have furnished ample 
material for a quarto volume. How many might be written on 


* From the Proceedings of the Canadian Institute. 
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the varieties of the human race that have ceased to exist within 
the same period! ‘The Dodo was very common at the Isles de 
Bourbon two centuries ago; it was neglected, hunted down, 
and finally exterminated : and the Dutch seamen who made an 
easy prey of whole flocks, twenty or thirty at a time, in 1602, 
(the Dodo, page 15,) no more suspected that we should now be 
ransacking all the museums of Europe for scraps to elucidate its 
alfinities, than the first settlers of Newfoundland did that we 
should also be seeking in vain for one relic of its aborigines. 
When happy and hospitable crowds welcomed the Spaniards to 
the shores of Hispaniola, those cavaliers little dreamt that in three 
ceuturies or less the numerous and warlike Caribs of that Island, 
like the Gauchos of the Canaries, would be extinct, as complete- 
ly so as the Architects of the Cyclopian remains of Italy, or the 
race that preceded Saxon, and Dane, and Celt, in the occupation 
of the British Isles. In half a century there will be no trace of 
a native race in some of the British colonies in the east. ‘The 
natives of Van Diemens Land, for example, who numbered 210 
in 1835, weve reduced to 38 in 1848.*  [t even appears doubtful 
whether that most interesting of all savage races, the Maoris of 
New Zealand, with its wonderful force of character, and faculty 
for civilization, will not die out faster than it can conform to its 
altered condition. Like those silent yet ceaseless operations of 
nature, which are wearing down, while we speak, the solid mat- 
ter of every mountain chain, and substituting the luxuriant vege- 
tation of the tropical coral reef for the barren waste of the sea; 
so, slowly and imperceptibly, are the great changes effected, by 
which one race supersedes another in the occupation of portion 
after portion of the globe, bringing higher qualities, a different 
moral and physical organization, to work out higher destinies, 
and fulfill higher ends of the same controlling Providence. 
These reflections have been suggested by the subject of the 
paper which I now propose to lay before this Society, containing 
the result of some enquiries I have made with a view to forming 
something like an authentic estimate of the number of the Indian 
race inhabiting the British possessions in America :—a portion 
ouly, it is true, of the whole race, yet one which by reason of the 
great extent of those possessions, is commonly regarded as a very 
important one. If, as [think it can be shown, that number 3s 
vastly smalier than most persons would suppose, and very rapidly 
diminishing, under circumstances which are nevertheless by no 
means unfavorable to its preservation; then it must be admitted 
that the prospects for the race at large are anything but encourag- 
ing; that the time may not be far remote when posterity may be 
counting its last remnants, and wishing that we in our day had 


been more alive to the facts, and more industrious in setting up 


* Our Antipodes, by Colonel G. Mundy, 1852, vol. ii. 
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marks by which they might measure the ebbing tide, and com- 
prehend the destiny about to be consummated. 

What constitutes density of population, is a question not easy 
to answer, when it relates to civilized communities, so wonder- 
fully has Providence ordained that with fresh demands, and the 
heavier pressure of necessity, fresh resources should be found in 
nature for human sustenance ; but in reference to uncivilized man, 
linked to nature by stronger ties, and having his existence bound 


up, as it were, with those of her provisions which do not greatly 
vary from age to age, and are not so beyond our meaus of esti- 
mation, it does not seem impossible to assign limits beyond which 
his numbers can never far extend, and within which there is no 
reason that they should much vary, unless by the operation of 
external causes. However, 1 have no intention of attempting 
such an estimate here. We have evidence in the great earth- 
works of Ohio, requiring an immense number of hands for their 
construction, that at some period a considerable population occu- 
pied the fertile valleys of that region. We know that agricultural 
pursuits prevailed among many tribes, which have since almost 
completely abandoned them; but with all this, it is difficult to 
avoid the conclusion, based on the desolating habits of Indian 
warfare, on the severity of the climate, and on the degraded posi- 
tion of the female sex, that upon the whole, the population of the 
middle and northern portion of the continent must, gt all times, 
have been small in proportion to its area, and never on a par with 
the simplest of all natural resources, the animal Ife ef the region. 

The materials for a specific estimate of their numbers at any 
one early period, are exceedingly scanty. ‘The early travellers 
dealt in round numbers to an alarming extent. “ Qui dit un 
Canton d’ Iroquois” says de la Hontan, “ dit un douzaine mil- 
hers d’ames. It est trouve jusqu’a quatorze mille et lon 
caleulait ce nombre par deux mille Vieillards, quatre mille F’em- 
mes, deux mille Filles, et quatre mille Eiunfans.” And as there 
were then five such cantons, or Nations, this people, if the Baron 
or his authorities can be trusted, counted, considerably less than 
two centuries ago, from sixty to seventy thousand souls. Yet he 
gives as informants persons who had lived twenty years among 
them. Little reliance can be placed on the estimate: the ancient 
Coureurs des Bois were addicted to romancing ; and the habit of 
perverting facts in reference to the more remote tribes they vis- 
ited, by way of discouraging rivalry in their lucrative trade, must 
have clung to them when discussing those nearer home. Equally 
apochryphal, 1 cannot but suspect, must be the 20,000 warriors, 
whom King Oppecancanough somewhat earlier, is related to have 
led against the settlers in Virginia. Yet these, and other similar 
statements, which it would be easy to multiply, if they fail to fur- 
nish a numerical basis for comparison, convey a general idea of 
populousuess, which, as compared with what is kuown of our 
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times, would justify anything that can be said as to the decline 
of the race. ‘ There are abundant proofs,” says Catlin, “in the 
history of the country, to which [ need not at this time more 
particularly refer, to show that the very numerous and respectable 
part of the human family, which occupied the different parts of 
North America, at the time of its first settlement by Anglo-Amer- 
icans, contained more than fourteen millions, who have been re- 
duced since that time, and undoubtedly in consequence of that set- 
tlement, to something less than two millions.” (Catlin, ii, p. 238.) 
In the elaborate alphabetical enumeration of Indian tribes and na- 
tions, upwards of 400 in number, prefixed to Drake’s well-known 
Book of the Indians: 10th Edit., 1848—we find the estimated 
numbers of a large proportion of them stated, but being of a great 
variety of dates, and the data probably of very variable authority, 
no general estimate can be based on it, without an analysis much 
more laborious than the result is likely to be accurate. 

In the course of a couple of summers spent a few years ago in 
the Hudson’s Bay territory, I took pains to arrive at an estimate 
of the actual numbers of Indians inhabiting that country, by en- 
guiries among the resident traders, and by procuring, whenever 
possible, a specific statement of the number of hunters frequent- 
ing each Post, the number of young unmarried men, and an esti- 
mate of their families. The first two were, no doubt, ascertained 
very correcgly, as far as the enquiry went; the last does not admit 
of much doubt. With respect to the districts which I visited, but 
from which I did not procure these data, it is not diflicult to base 
a tolerable approximation on tlre information derived from observa- 
tion and inquiry; and in respect to those which I did not visit, 
which, however, form but a small part of the territory, I am 
guided in the estimate by the facts that where there are no trading 
posts, there are no Indians, and that where there are trading posts, 
all the Indians of the district frequent them, habit having ren- 
dered the articles of European trade essential to their existence; 
cousequently we may infer the number frequenting any given 
post pretty nearly when the scale of the establishment is known. 
There are, perhaps, a few exceptions to this remark in the dis- 
trict of Mackenzie’s River, where our intercourse with many 
tribes is of recent origin; but it is true almost everywhere else. 
Whenever a conjectural addition was made, by well informed 
persons on the spot to the more precise numbers, it has been in- 
cluded in the following enumeration. 

The British territory, in relation to its native population, may 
be divided into four regions. F%rst.—The region west of the 
Rocky Mountains, and north of the parallel of 49°. Second.— 
The region east of the Rocky Mountains, but north of the paral- 
lel of 55°; the whole of which is inhabited by tribes of a com- 
mon origin, and grouped by Ethnologists under the generic 
designation of “Tinné.” Z'hird.—T he region from the parallel 
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of 55° 


to 49°, occupied partly by tribes of what is called the 


Eythinyuwuk or Algonquin stock, and partly by tribes of an in- 


trusive race, kindred to the Iroquois or Five Nations. 


the British Colonies. 


Beginning with the Second of these subdivisions, 


North of Latitude 55 


(1.) Esquimaux—-Jnu-it not included 
(2.) Loucheux—Autchin ..... 

On the Youcon and tri 
Richardson, 


butaries,— 
Artez-Kutchi.. 


p. 284. 

On the Tathzey.. 
authority of Kutchcha ......... 
« Mr. Murray Zi-Unka........... 

Tann i. 
1850. 
Val 

Fort Good Hope Mountain Indians 


(3.) Dogribs, Hares, Cl 
Fort Good Hope, 

Rapid Indians......... 
Norman Da-ha-Dinne, 


lipewyans, Tinne.. 


Fort Dog-rib, Hare 

Do. Irregular 

Fort Liard*—Hay River Indians, ( (Hat 
Beaver or Chipewyan. 

Fort Resolution—Chipewyans. 

Big Island or Great Slave » Hares 

Fort Chipewyan, Chipew bin ck conte 

Vermillion Beaver Indians... ..... 


Dunvegan Beaver 


Unenumerated C hipewyan St 
Dog-rib and Martin’s Lake Indians, said by Mr. 
not to be decreasing in numbers......... 


* Franklin gave, in 1820, 685 hunters. 
t Franklin rated them at 200 men and boys. 
Srconp Series, Vol. XVI, No. 47.—Sept., 185 


Isbester 


we 


2400 


600 
120 
°60 
100 
730 
250 


350 


100 


| 660 


| 600 


Last! 


have— 


7575 | 


M Fst 
Potal. | 
} 
vU 
20 
100 
100 
S60 4 
iv 
| 
140 ) 
107 
50 
| 
14 
51 
| 
| 
| 100 
110 
| | 
.... |150 | 
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The foregoing enumeration, although it embraces a large extent 
of country, does not bring us into contact with the more numer- 
ous tribes, which are to be found only on the plains, where count- 
less herds of Buffalo furnish ample means of subsistence. Without 
going into any nicety of classification, founded upon affinities of 
race, upon which subject Dr. Latham and Sir John Richardson 
(Arctic Expedition) have given much information, the tribes are 
referred to here by the designations they commonly bear among 
the traders. Mr. Harriet, then, a gentleman who had passed his 
life among them, estimated the six or seven tribes going by the 
general name of Blackfeet, as mustering 1,600 to 1,700 tents, at 
5S per tent, 13,200. 

Mr. Rowland, one of the oldest resident traders, gives them 
thus :—Sir John Franklin’s estimate in 1820, is added— 


Franklin, 1820 

Blackfeet, proper, - - - 300 350 
Pe-a-gans, - - - - 400 400 
Blood Indians, - - - 250 300 
Gros Ventres, or Fall Indians, - 400 500 
Circees, - - - - 45 150 
Cotones, a 100 

Small Robes, } Mountain lribes, § 150 


1645 at 8 p. t. 13,160 
Mr. Shaw allowed to the Blackfeet, only = - - 12,000 
Considering that these are perfectly independent estimates, they 
agree remarkably, and we may take by their mean— 
The Blackfeet tribes, - - - - 12,900 
We have next the Assiniboines, a tribe of the Sioux, and said 
to be of the Iroquois stock: they are distinguished into those fre- 
quenting the woods, and those frequenting the plains, or Strong- 
wood and Plain Assiniboines : 


Mr. Harriet, in 1842, gave Strongwood - 80 tents. 


Mr. Rowland gave Plain Assiniboines, - 300 3,200 
Mr. Shaw gave, both together - - 4,000 
Giving for Assiniboines - - - 3,600 
the Strongwood Crees about Edmon- Tents. 
ton, Mr. Rowland gave, - - - 100 4,000 2 
Other Crees of the plains, - . - - 200 2.000 § 
Mr. Shaw gave, - - - - - - - 4,000 


(4.) Ojibwas, or Chippewas of the Saskat- 
chawan—Mr. Rowland, - - - 20 - 200 
I. The aggregate, then, of the tribes inhabiting the Plains, in 
the British Territory, by competent authorities was, in 1843, not 
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more than 23,400. Catlin’s estimate for the same tribes, is 
35,000 ; but I found that all his numbers were regarded by bet- 
ter authorities (for Mr. Catlin did not visit the region here in 
question, ) as too high. 

Il. We have next the various divisions of that widely diffused 
race, the Hythinyuwuk or Crees, which form the population of 
the wooded country east of the Great Plains, and south of the 
Churchill River, extending however in some instances on to the 
one, and north of the other. ‘The Crees of the Plains we have 
already counted. ‘There are a few Crees trading at Fort Chipe- 
wyan, at Isle a la Crosse, and at Lesser Slave Lake. 

I 


At Fort Chipewyan, - - 26 140 
Lesser Slave Lake, - 83 341* 

« Tsle a la Crosse, and Green Lake, 100 600 
Cumberland House, - - 3004 
The Pas, or Basquan, - - 150+ 
Norway House, - - - * 300+ 

* Oxford House, - “ a 100+ 
“ York Factory, - - - 200+ 
“ Beren’s River, - - - 100+ 
“ Red River dependencies, - 2000+ 
* Albany River, Martin’s Falls, 500+ 
** Moose Factory and outposts, 500F 
“ Lake T'amiscaming, - - 200+ 


5431 

To this division belong the Chippewas or Ojibwas, Saulteurs, 
and Tetes de Boule of Lake Superior, Lake Huron, and their 
tributary waters. It was ascertained by the Honorable W. B. 
Robinson, Indian Commissioner in 1851, that the Indians on the 
north side of Lake Superior, from the Sault St. Mary to Pigeon 
River, and inland as far as the possessions of the Hudson’s Bay 
Company, forming six bands, or subdivisions, were in all 1102 
souls; and that the Indians on the north side of Lake Huron, 
from the Sault to French River, forming 17 bands, amounted to 
1,422 souls, giving a total of 2,521. The bands were found to 
vary much in number, some comprising no more than 15, some 
as many as 241 souls. We have then— 


Brought forward, - - - - 5,431 
At Fort Alexander—Lake Winnepeg, - 200 
* Rat Portage—Lake of the Woods, - 120+ 
Fort Francis—Rainy Lake, - - 400t 
“ Lake Superior, as above, - - - 1,102 
** Lake Huron, as above, - - - 1,422 
8,675 


* About one-third half-breeds + Estimat 


| 
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With respect to the Indians in Canada proper, it is stated in a 
very interesting report concerning them, (Journals of House of 
Assembly, 1844-5, Appendix 2,) that the earliest document re- 
ceived by the Government, which contains any detailed state- 
ment relative to the tribes, is one prepared by Major-General 
Darling, Military Secretary to Lord Dalhousie, in 1828. The 
total number of Indians who then came under the observation, 
and within the influence of the Government, in both Provinces, 
did not exceed 18,000. Iam indebted to Col 8. P. Jarvis, late 
Indian Superintendent, for the following authentic returns of their 
more recent numbers. In 1835, the number of resident Indians 
receiving presents, as they are improperly called, being rather an- 
nuities or rent charges upon the soil of Upper Canada, was stated 
as follows: 


TABLE L 


Boys | Girls 


Men Women. jund’rj und’r) Total 
Iroquois, or Six Nation Indians, including the Mo | 15 | 15. 

{| hawks on the Bay of Quinté................. 5Y8 727 543) 545/241; 
|Hurons, 25 25 | 10] 18! 78 
|Chippewas $14 488 | 313) 276,144) 
|\Chippewas, called Mississaugus................ 20 246 «| 157) 125) 7 
|}Munsees, Delaware, or Lenne-! 44 51 | 386] 26) 158 
78 79 | 55] 44) 256 
1397| 1566 [111411035 5082 


The following table contains a statement in detail of the In- 
dians in Upper Canada in 1838, compiled from a return made in 
answer to enquiries of the Secretary of State for the Colonies, 
(Lord Glenelg.) 'The corresponding numbers in 1844 and 1846, 
where they are given under the same denomination, are added 


from the returns of the Indian Department, 


TABLE IL 


Indians of Upper Canada. The details are Srom the very « unplete returns of 1838, 


unless otherwise stated ; and where corre sponding totals are not given for the years 


1844 and 1846, it arises from a more general form having been adopted in those 


years. 


1838. {1844.]1846. 
DENOMINATION. Wo.| Underis., 
Mer ! |Boys. |Giris., TotallTotal. | Total. 
CHIPPEWAS. | 
1/St. Clair Rapids 113} 124) 84) 85) $96)197 
2| Walpole Island or Chenail Ecarté...... 47) 28) 39) 1761307 }]1129* 
| au Sables Lake Huron............. ll} 6 41 10) 274117) 
4/Up. St. Clair from Saginong........... 68} 52) 
| 918] 234] 1 130 74i | 684 


| JThe same in 1644, 2 


* Pottawatomies and Ottawas are here included. 
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TABLE IL—(¢ ‘ontinued.) 


1838. 1844/1846. | 
DENOMINATION, lwo.) Under | 
Men. |men. | Boys. )Gir tal {Total{Total. 
238; 32 25 15; 100] 2581494* 
6|Delaware, River 121) 120| 79 877] 378] 438 
| 7|Manitoulin Island, L. 64, 61) 25 38) 188) “ 
$i LaCloche and Mississaugeen............ 69 59 20] 225)“ “ 
9/St. Joseph’s Island, Lake Huron.......| 23) 26) 17; 24) 90 
11/East Shore of Lake Huron............ 68} 59 49, 26) 202] “ 
12;0wen’s Sound, in 54; 20; 20) 
13'Saugeen, Lake Huron........ 55} 57) 55} 51) 218] “ | 209 
Yellowhead’s Tribe, Rama .......... .| 83) 103) 35 21] 242] 267] 327 
15\John Aisence’s Tribe, do. 54) 36 20) 184) 211} 213 
16|Lake Nipissing...........+. 18} 16) 10 15) 5) 
MISSISSAUGAS. 
17|River Credit, L. Ontario. 68} 77) 52, 4 240] 254] 245 
| 47) 28 25) 185) 145) 151 
19|Mud Lake; Balsam Lake ............-| 45) 52) 35 159} 175) 194 
0|Alnwick; on Rice Lake, from Grape Isl’d| 63) 71) 45) 85) 214] 233] 218 
21\Bediord, near Kingston, 1846.......... 26, 24) 10; 19 “ 79 
| IROQDOIS, OR SIX NATIONS, 
| on the Grand River. ' 
23] 67; 60) 61) 260] 310} 336 
from the Bay of Quinté.....} 19) 2 23; 25) 91f 94) 88 
125) on the Bay of Quinté........ 87) 74) 99) 337 415 
[26/Oneidas, Joseph’s 16 19) 5 1%) 57 42] 42 
}27;Onon 51) 68 25) 178] 219] 225 
Bear or 17) 28) 11 12) 68} 64) 56 
129/Senecas, 8} 13) 11) 10) 55) 70 
130] 13} 18] 18) 10] 54) 52] 48 
31\Cayugas, Upper......... 45) 31) 23) 25) 124) 114] 117 
32) 105, 97) 48) 69) 319% 287} 311 
BSITUSCATOFAS. 38; 55) 30) 39) 162] 192] 202 
34/Aughquagas, Joseph’s 13; 22) 18 17| TO} 82) 67 
35 23; 22) 20) 22} 68 
oF 15} 17 6 40) 32 
37|Minor denominations .| 12] 28) 22) 25) 96] 102 
OTHER TRIBES. | | | 
$8/Ottawas, Manitoulin Island......... 96) 99 14 18} 
39|Hurons, or 34 21 13 17} 85 SS = 
40\Munsees, or 2 ] 22 | 
$1! on River Thame Bo 64 74 bo 49) 2498 2497 157 
“ on Grand River ..........0+- 42) 54) 18) 26] 140) 127} 122 | 
13) Potawatomies, at Saugeen............. 55| 57| 55) 51} 218 
$4] St. Clair Rapids, 1844..../ 141] 170} 101) 94) “| 507) “ | 
45] Upper St. Clair, 1846.. 27] 33) 21 95 | 
16|Shawanoes, at Amherstburg........... 2) ui “ “ 
H7|\Moravian Indians, River Thames.......| 41| 42} 29) 143] 143) 187 


The total numbers, as they appear at the foot of the above re- 
turns, exclusive of what are termed visiting Indians, most, or all 
of whom, come from regions beyond Lake Superior, and, if Brit- 
ish Indians, are included elsewhere—are as follows : 


* Pottawatomies and Ottawas are here included. 
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TABLE. 
1838)1844/1846]1847 
| Ordinary Chiefs 134) 162) 178] 
1 to 4 553) 433) 690) 
| 6643 6874/8756)8862 


The Chiefs and Warriors in the first class, are those who served 
in the last war. ‘The numbers in 1847 are taken from the Que- 
bec Gazette. The apparent increase in 1846 is due to the 
permanent settlement of many Indians within the Province, 
previously residing beyond its limits, and was occasioned, as is 
well known, by the objection made on the part of the United 
States to our continuing to supply arms and ammunition to 
friendly natives belonging to their territory ; the details of the ta- 
ble, however, when they are comparable, give satisfactory grounds 
for supposing that as regards the small portion of the Indian race 
inhabiting Canada, the worst is over. ‘They appear to be slightly 
on the increase, and are at the same time acquiring to some ex- 
tent the habits of civilized life.* 

The following table of the number of Indians in Lower Can- 
ada, is taken from the Report presented to the Legislative Assem- 
bly, 1845, (Journal 1844-5, App. 2,) to which reference has been 
made before : 


Boys Girls 
15 9 fun- 15 {9 jun 
DENOMINATION. Men. |men.| to | to | 
| 10.) 5.] 5 | 10 5. | 5 
Jroquois, Caughnawaga ............++| 266} 306] 61) 53) 66) 64| 955) 
St. Regis, L. St. Francis...... | 118} 127] 33 35] 33) 83) 450) 
o Lake of Two Mountains...... | 87} 103] 17] 19} 24) 22) 21] 23) 316 
Algonquins, Lake of Two Mountains ...| 95) 116) 23) 20) 19 29) 26) 5) 332 
near Three Rivers ........ 25) 34] 5 9) 10) 8] 3| 9} 92 
Nipissings, Lake of Two Mountains ....| 75) 85) 23) 15) 12) 17) 29) 26: 
Abenequais, St. Francis 100; 11 14 27) 32) 26) 26, 353) 
Hurons or Wyandots, la Jeune Lorette .| 64 55} 8) 6 11| 16} 13} 16) 18 
Tetes de Boule, St. Maurice........... 31; 22} 1) 1o} 6 3) 
Micmacs, Abenequois, and Amaleites, of | | | | } | 
uncertain residence | 65) 66,11) 7} | | 8 28) 18 
“950! 1058/203|220 233123 


* The fact that the Mohawk Chief, John Brant, was once elected member of the 
House of Assembly, although he lost his seat for want of sufficient freehold property, 
deserves to be remembered. 
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It is to be regretted that the Lower Canadian returns do not 
distinguish the Iroquois according to the distinct nations of that 
once powerful confederacy. It will be observed, however, that 
the above numbers, combined with those of the Upper Canada 
return for 1846, make the number of chiefs and warriors still to 
amount to 1,220, and the total number to 4,301*. ‘That their 
ancient loyalty to the British Crown is unabated, was shown by 
many incidents of the Canada rebellion, and by the language of 
their chiefs on the very interesting occasion of the meeting to re- 
store General Brock’s Monument in 1841. There is no native 
race entitled to claim, on so many grounds, the interest and re- 
spect of British inhabitants of Canada. 

The following numbers of Indians in the several Counties, 
taken from the Census Returns of 1852, are added, to bring down 
the information on that subject to the latest date. It is evident, 
however, that the enumerators in Upper Canada did not always 
distinguish them from the rest of the population. There are, for 
example, none returned for the counties of Lambton and Essex, 
on the St. Clair,—thus the total is far below the truth,—bui the 
list appears to be complete for lower Canada. 


UPPER CANADA.—1852. | LOWER CANADA.—1852. 
54/Champlain .. 2... 31) 
27) 

12) 
103} 
11} 
408) 

4058 | 


The number of Indians on the lower St. Lawrence, frequent- 
ing the King’s posts of the Hudson’s Bay Company, is not known, 
but must be insignificant. I believe this to be also the case of 
the Indians in Nova Scotia and New Brunswick, but have no ac- 
cess, at present, to authentic returns. 

We have still to consider the population west of the Rocky 
Mountains, in New Caledonia. 


* The Mohawks of the Bay of Quinté are included, but the Delaware of the 
Thames are excluded, as never belonging to the Six Nations, although at present as- 
sociated with them in all the returns of the Indian Department. 
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In 1820, Harmon, who had lived long among them, stated that 
the number, of all ages, did not exceed 5,000; they have dimin- 
ished since with fearful rapidity, probably faster in that quarter 
than in any other. Mr. McGillivray, in Ross Cox’s Travels, of 
somewhat earlier date, makes the tribes inhabiting the country 
about Frazer’s River, the most populous part of the country, to 
number no more than 1,012 souls, including the Chilcotins, Nas- 
kotins, Tolkotins, and Atnahs—four tribes. Captain Wilkes, in 
1840, upon a very careful survey, and doubtless upon much more 
complete and authentic data, than either of the others, makes 
the total population of Oregon and New Caledonia together, 
amount to 19,354 souls, about two-thirds of whom M. Duflot de 
Mofras estimates for Oregon alone. So that on the whole, I con- 
sider that 2,000 for the interior of New Caledonia, (Oregon no 
longer being British territory, ) is an ample allowance. 

We have also to include the large Islands of Quadra or Van- 
couver’s, and Queen Charlotte, together with the seaboard of that 
region. The population of the former has been estimated at 
from 10,000 to 20,000, and that of the latter at from 7,000 to 
10,000. 

By the kindness of Mr. Kane, whose labors as an artist in the 
least known parts of this continent, have yet to be fully appre- 
ciated, I am enabled to present an abstract of a very full census 
of Indian tribes inhabiting the northwest coast, which he pro- 
cured in 1847. If it can claim anything like the general accu- 
racy and fidelity of his pictures of Indian life, we need not 
hesitate to adopt it. 

TABLE IIL. 


| COMMON DESIGNATION AMONG THE TRADERS. 
| | Men. |W Boys. | Girls = 
. 41 543) 4388) 314] 08} 12) 32 
2} 131) 72) 64) 59 
5} 474 407, 243) 194 111 
Milbank Sound 9| 1007; 961) 3894) 462! 47| 122 
7; 1249; 961) 469) 418) 479 
Wtekene 8} 562; 410, 240; 190) 144 J 
3; 180; 185 141) 157) 18 7 
Queen Charlotte Sound** ............-., 6; 1029) 1035, 962) 1003 257 
About Queen Charlotte Sound}} ........ 25| 7370) 8890, 9949\11491)1472) 735 
Cape Scot and y icinity 4| 1290) 1290; 210) 74 
14443/15466.14972 16474 255811724 


* Trade at Fort Simpson, Vancouver's Island, an 1 generally reside in its vicinity 
+ Trade at Fort McLaughlin. 

t Trade at Sitka, Sitkene and Tacca. 

$ Trade generally at Stikene, but frequently visit Fort Simpson. 

| Trade generally at Fort Simpson 

€ Frequent Ft. Simpson Stikene, Zacca and Sitka. 

** Frequent Fort Sumpson. t+ Frequent Fort McLaughlin. 
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We may now proceed to reckon up the result, not forgetting 
that the region under discussion is equal in extent to one-twen- 
tieth part of the habitable surface of the globe, and has been 
generally looked upon as the asylum and stronghold of the race 
of North American Indians. Excluding the Esquimaux, whose 
numbers, notwithstanding the great extent of sea-line they oc- 
cupy, cannot be large—probably not more that two or three thou- 
sand—we have the following enumeration : 

Chipewyan tribes, namely, Chipewyans proper, Dog-ribs, 

Hare or Slave Indians, Yellow Knives, Beaver In- 


dians, Da-ha-dinnies, and Carriers, - - - - 7,575 
Northern Indians of the Autchin stock, - - - 6,028 
Ethiny-u-wuk Indians of the Plains, - - - - 23,400 
Chipeways and Crees, exclusive of the above, . - 8,675 
Indians of the Seaboard and Islands of the Pacific, - 63,840 
Indians of New Caledonia—interior, - - - - 2.000 
Indians of Canada, - - - - - - - 13,000 

Grand Total, - - 7 - - - 124,518 


Or to drop the appearance of precision conveyed by the broken 
numbers, 125,000, being barely double the number at which De 
la Hontan estimated the Six Nations of the Iroquois alone, in 1690. 

I am conscious that this number, for the gross population of 
so large a portion of the whole Continent, may appear almost in- 
credibly small. In going over carefully and reconsidering the de- 
tails, [ do not believe them to be, upon the whole, under estimated. 
No important region of the British territory appears to be omitted. 
It is presented, therefore, as an approximation, which may at 
least serve to direct further attention to the subject. It is, of 
course, to be taken as representing only a portion of the race. I 
have no means of estimating the native population of Russian 
America, and we have not considered the native population of 
the United States, Texas, Mexico, and Oregon. ‘The first of 
these was estimated in 1835 at 330,000, which, however, I take 
tobe too high. Mr. Cuthbertson, a naturalist, travelling for the 
Smithsonian Institution at Washington, gives the following for 
the probable number of Indians on the Upper Missouri and its trib- 
utaries, in 1850. (Fifth Annual Report of Board of Regents, 1851.) 


Sioux, - - - - 30,000 
Cheyene, - - - - - - 3,000 
Ariccaree, - - - 15,000 
Mandan, - - - 150 
Gros Ventres, - - - - - 700 
Assiniboine, - - - - 4,800 
Crow, - - - 4,800 
Blackfoot, - - - - - 9,800 


Total, - - 54,550 
Szoonp Sznims, Vol. XVI, No. 47.—Sept., 1853. 26 
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Among whom appear to be included some of those frequenting 
the British trading posts, and previously reckoned. It is scarcely 
possible that the Indians of the Lower Missouri, Texas, and Mex- 
ico, can make up even an approximation to the 330,000 of the 
Baptist Committee. (Religion in America, p. 56.) Putting the 
whole together, it would scarcely seem that the present aggregate 
can be placed so high as 250,000, instead of the two millious of 
Catlin. 

To this remnant, then, has been reduced a race supposed to 
have numbered from ten to twenty millions, not more than three 
centuries ago. ‘“ War, death, or sickness hath laid seige to it,” 
and is still laying seige at a rate in no degree less rapid than at 
any former period. Not to mention the cruel destruction effected 
by the American fur traders and trappers in the South; by utter 
lawlessness and wanton disregard of humanity; by Florida wars 
and wholesale deportations ; we find that even in regions where 
the more obviously depopulating agencies have been held in 
great restraint, the process goes on. ‘The Indians themselves are 
fully aware of it, and fully conscious also that the whites cannot 
always be directly charged with it. Sir John Richardson has 
given us a curious mythological tradition which serves to account 
for it to the Kutchin, (p. 239.) A friend of mine, who conferred 
on the subject with a sage old native of New Caledonia, found 
that his only theory was that the white men’s tobacco poisoned 
them. The white’s fire water in this case, and throughout the 
Hudson’s Bay territory, is happily guiltless, for none enters the 
country.* If we charge it, in the case of the Carrier, to the un- 
bounded licentiousness which prevails among them, we have to 
account for the same causes not having had the same eflect at 
earlier periods; for, with the sole exception of the Indians of 
Virginia, boundless licentiousness appears to have been the rule 
among the natives on our first acquaintance with them. The 
travels of Lewis and Clatk beyond the Mississippi, only half a 
ceutury ago, fully corroborate the accounts of all travellers of the 
seventeenth century in Canada and the more Eastern regions, in 
respect to this characteristic. 

Doubtless, some causes can be assigned, which tend to reduce 


the physical stamina of the race—such as the substitution of in- 
ferior European clothing for their native robes of fur ; the use of 
stimulants, tobacco almost universally, alcohol partially ; the 
gradual loss of native arts and appliances, without the acquire 
ment of auything better; the introduction of new forms of dis- 
ease ; a marked deterioration in their dwellings, from the skins of 


* I cannot avoid referring Temperance advocates to the amusing Essay Sur 


I’ Yvrognerie des Sauvages,” in the Histoire de leau-de-vie en Canada, 1705; re 
printed by the Literary and Historical Society of Quebec. It is well to know 
that, n'y a qu'une mesure Cyvresse quvils appellent Ganentiouaratonseri, c'est 
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which they were formerly made acquiring a market value, but be- 
ing exchanged for nothing so essential to their health. There 
are also moral causes tending to depress the race—such as the 
consciousness of decline; the pressure of new necessities; the 
hopeless sense of inferiority to the whites in many respects, 
which, with all their reputed pride, is a general feeling among 
the Indians. Lastly, we must add the influence of practices 
which have a frightful prevalence in certain districts. I mean 
the administration of potions destined sometimes to produce abor- 
tion, sometimes to cause absolute sterility, in females. Dr. Hod- 
der, in an Essay on the Poisonous Plants of Canada, read since 
the date of this paper, has alluded to the former as one of the se- 
crets of the Indians in Canada, which he has not succeeded 
discovering, but to which he attributes, in a very great degree, 
their decrease in number. Many instances of the latter were re- 
lated to me in the interior—the Crees, more particularly, have a 
bad eminence as medicine men, which shews a general disposi- 
tion among them to the unnatural arts. In fact, they are stated 
to be among the commonest resources of jealousy and revenge. 
However, some of these causes have not been found to check the 
reproductiveness of other races; and it may be doubted whether 
any or all of them are adequate to explain the broad fact, the final 
solution of which can probably be found only in the supposition 
of a design of Providence to make way for one race by removing 
the other. 


Arr. XXII1.—On the Constitution and Equivalent Volume of 
some Mineral species ; by 'T. 8. Hunt, of the Geological Com- 
mission of Canada. 


In a recent paper, we have endeavored to lay down some prin- 
ciples as the basis of a sound theory of chemistry.* Having 
explained the nature of chemical changes, and the laws of com- 
bination, we showed that the volumes of the uniting species are 
always merged in that of the new one, so that the atomic theory, 
as applied by Dalton, which makes combination consist in juxta- 


* This Journal for March, 1853, p. 226, and London Phil. Mag. for June, Supplement, 
p.526. The readers of that article in this Journal will please make the following 
orrections p- 226, 10th line from the bottom. for the capacity of such chang s, read 
the « ipacity of such complete change etc.; and in the last lin of the ne xt page, for 
“ transcends the limits of human knowl: dge, read it transcends all sensible kn rwledge. 

The term met agenesis, found on page 227, has been used by Owen to ~ ‘signate that 
multiform or serial generation observed in many of the lower orders of life - this, 
however, is not strictly a metagenesis, and the term if not rightly understood may 
lead to grave errors. As applied to chemical transformations, it appears, however, 
to be unobjectionable. 
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position, is untenable. It was further asserted, that the simple 
relations of volumes which Gay Lussac pointed out in the chemi- 
cal changes of gases, apply to all liquid and solid species, thus 
leading the way to a correct understanding of the equivalent vol- 
umes of the latter. While chemists have not hesitated to assign 
high equivalents to bodies of the carbon series, they have been 
inclined to make the equivalent weights of denser mineral species 
correspond to formulas representing the simplest possible ratios. 
We have endeavored from a consideration of the theory of equiv- 
alent volumes, to point out the errors to which this method has 
led, and to show that we must assign to most mineral species 
much higher equivalent weights than have hitherto been ad- 
mitted. 

It was further asserted, that a relation similar to that observed 
in the formulas of allied hydro-carbonaceous bodies, and desig- 
nated as chemical homology, exists in the formulas of mineral 
species. We have said that these formulas, deduced from the re- 
sults of analysis, are not to be looked upon as expressing any pre- 
existing relations in the constitution of the species, which is not 
to be regarded as a compound, but as an individual, in which the 
so-called chemical elements have no actual existence. ‘The ar- 
rangements of these in our formulas, only serve to make apparent 
the numerical relations which have been found to govern the 
transformations of the higher species. 

The formulas of homologous bodies may be represented as se- 
ries in arithmetical progression. ‘The first term may be the same 
as the common difference, and the series is then 

b, 26, 3b...nb, 
as in the hydrocarbons C2H2,C:Hs,CsHe, etc. If the first term 
is unlike the common difference, the series is 
a, a+b, a+2b,...a+nb, 
of which the ammonias, NH;, NH:+C,.H2, NH;+2C2Hsz, etc., 
are examples. Both of these cases are illustrated in the chem- 
ical history of mineral species. 

In the paper already referred to, it has been shown, from the 
relations of carbon, sulphur and oxygen on the one hand, and of 
hydrogen with the metals on the other, that M2S2, M2O:2, and 
H:O: (M representing any metal), may be compared with H:C:. 
This view will be applied in extending the application of the 
principle of homology. The sesqui-oxyds like ferric oxyd, chro- 
mic oxyd, and alumina, will be regarded as oxyds of ferricum, 
chromicum, and aluminicum, having two-thirds the equivalents 
ordinarily assigned to these metals, and represented by fe, cr and 
al, so that F’e2O:, becomes 3feQO, capable of replacing 3Mg0, or 
3FeO. In the same way arsenic and antimony in one-third their 
usual equivalents may be represented by as, sb, and AsOs becomes 
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3asO. Silica, SiO: may also be written as 3siO, for the multiple 
equivalent weight assigned to it, is deduced from certain silicious 
species whose formulas are as simply written with the iesser 
equivalent ; by this means all these oxyds may be reduced to the 
type M202. 

We have further asserted, that for species crystallizing in the 
same form, the density varies directly as the equivalent weight, 
so that the quantities obtained in dividing the one by the other, 
and known as the atomic or equivalent volume, will be equal. 
Such a relation is already recognized between species of the same 
genus, and we now propose, having fixed an equivalent weight 
for one species, to calculate from their densities, those of the 
species isomorphous with it, and to show from the formulas 
corresponding to these equivalent weights, that the different 
genera thus related are homologous, or exhibit other intimate 
relations. 

In this investigation of mineral species, several circumstances 
combine to render the attainment of accurate results exceedingly 
difficult. Native crystals are often neither compact nor homoge- 
neous, and the presence of fissures filled with air, or other for- 
eign species, makes the determination of density uncertain. 
Impurities also render the results of analysis doubtful, and if we 
employ the formulas generally assigned, it will be found that an 
attempt to deduce the most simple relations from the results of 
analysis, or to make these conform to some arbitrary assumption, 
has led chemists to adopt numbers which are often considerably 
at variance with experiment, and to disregard one or two hun- 
dredths of some element, which is perhaps essential to the consti- 
tution of the species. ‘This is probably in an especial manner 
true of the small portions of water and fluorine in certain silicates, 
which are determined together as the loss by ignition, and disre- 
garded in the construction of the formulas. ‘The uncertainty 
with regard to the equivalent weight of silica is also a source of 
embarrassmeit in the examination and comparison of formulas. 
According to Pelouze, SiOs is 45°34 (O=8) while the corrected 
determinations of Berzelius make it 46°22. The latter number, 
adopted by Rese in the tables accompanying the last edition of 
his Analytical Chemistry, will be employed for the calculation of 
equivalent weights in the present paper. 

In many artificial crystals those difficulties are less felt, and the 
equivalent volumes are closely accordant. We cite for illustra- 
tion the following results from an elaborate memoir on atomic 
volumes, by Playfair and Joule. (Qu. Jour. Chem. Soc., p. 121.) 
These phosphates and arseniates crystallize in the monoclinic 
system ; the densities here given are the means of several deter- 
minations, 
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} Species Formula. | Equiv. wt. Density. Volume, 
(Phosphate soda, |POsNa2H, 24HO 359°1 1525 | | 
Sub-phos. soda, POs Nas, 24HO 381-6 1622 | 235-2 
i\Arseniate soda, |AsOsNa2H,24HO | 1'736 | 2330 
jSub-: irsen. soda, iAs Os Nas, 24HO 125°2 1804 | 2356 


The four species of alum examined by thes Se experimenters ex- 
hibit a similar relation. ‘They are monometric in crystallization, 
and, like the last, are represented with 24HO, common alum be- 
ing S:alsK Oic, 24HO; the al may be replaced by fe or er, 
and the K by NH, as in the following species. The equiva- 
lents given by Playfair and Joule have been corrected from later 
determinations of chromium and aluminum. 


Equiv. wt. Density Volume. 
iSaals KOis, 24HO 174-6 73100 
Seals (NHs)O16,24HO 453°4 1-625 
Sacrs KOi6,24HO 5006 | 41843 | 2716 
[Sa fes )O16,24HO 182-0 1-715 280°5 


The densities here ulened are the means of those of se vel 
experimenters. Playfair and Joule, from different specimens of the 
same species, obtained results, some of which we cite to show the 
amount of variation in crystals of a pure salt. Thus, for potash 
alum the numbers 1:726 and 1-751 were obtained, giving respee- 
tively 275 and 271 for the volume; and for chrome alum, the 
densities 1°826 and 1-856, corresponding to 274°15 and 268°. 
For reasons already given, the presumption in these salts is in fa- 
vor of the greater density, adopting which, we have for the mean 
of the four species 274-6, and for the first three, 272°8, as the 
equivalent volume. 

The monometric species leucite is represented by the formula 
K, Sip Sig, which expanded becomes SisUe., (aloKs) Or 

with an equivalent of 665-22 and a density of 2: 19, giving 267 
for the volume. The triclinic spe — andesihe, be ‘longing to the 
same type, has an equivalent of 622-2 and a density of 2°7, giving 
230°4 for its volume. ‘This differer ence of volume in the se and 
other dimorphous species has already been pointed out by Dana. 

If we turn from the alums and leucite, to the chlorids of potas- 
sium and sodium, which likewise crystallize in the regular sys 
tem, we find at first sight no apparent relation with the former, 
or between each other. The one NaCl, with an equivalent 
weight of 59-4, has a density of 2°257, which gives 26:3 for its 
volume, while the chlorid of potassium K Cl, with an equivalent 
of 74-5, has a density of only 1-978, (P. and Joule,) giving a vol- 
ume of 37°67. If we suppose crystallized sea salt to be 10Na Cl, 
we shall have 263: for its volume, and the potassium salt may be 
7KCl, with a volume of 265:7. We are thus led to the conelu- 
sion arrived at by Favre and Silbermann, from their experiments 
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upon the heat evolved in fusion and solution, that the equivalent 
weights of crystallized salts are multiples of those deduced from 
the analysis of these same salts in solution. 

In order to establish a starting point, it will be necessary to de- 
termine the volumes of some species, whose combining propor- 
tions are known to be very high in proportion to their densities. 
Ferrocyanid of potassium, Ci2NeFe:K.:, 6HO, has an equiva- 
lent weight of 4228 and a density of 1-832, giving 230 for its 
volume ; milk-sugar, C2sH2«Oz2,, has an equivalent of 360, with 
adensity of 1534, and a volume of 234; and cane-sugar, C2. 
H22OQz2 gives 342, with a density of 1°593, and a volume of 215. 
These species approach to andesine in equivalent volume. The 
formula'‘of the combining proportion of piperine, deduced from 
its platinic chlorid, is established by the researches of Wertheim, 
as corrected by Gerhardt, to be C:«Hs«N:Q:o, to which in the 
monoclinic crystallized alkaloid, H»Oz is to be added, giving an 
equivalent weight of 582. I obtained for its density in three 
experiments with a carefully purified specimen, 1-238, 1-244 and 
1250, giving a mean of 1-244, which corresponds to an equivalent 
volume of 467°8, or double that calculated for andesine, the soda 
salts, and other prismatic species above. We may therefore double 
the equivalents of these species, as well as those of leucite and 
thealums. ‘Their formulas and equivalent volumes will then be 
as follows : 


| Aum, (aleKoHs 548°0 
Sea-salt, | NazoCleo 526-0 
Chiorid of potassium, | KiaClis | 531-4 
Leucite, | SireOas (alisKe) O24 534-0 
Andesine, | Si1eOas (alis NasCa2K)O24 460°8 
Piperine, Cr2Hs6N2010, H202 467°8 


The relation which we have seen between the alkaline chlo- 
ids is one of homoldégy, similar to that between the hydrocarbons 
n(C2H2), and an examination of some oxyds crystallizing in the 
regular system, will furnish further examples of the same relation, 
Magnetite Fe O, Fe2O; =(Fe fes )Os, with a density of 5-094, 
gives a volume of 22-7; if we multiply its equivalent by twenty- 
four, it becomes (Fe2«fez2)Oo« with a volume of 544°8; several 
other species as franklinite, chromoferrite, martite, have a similar 
volume; but red copper ore €u0, with an equivalent weight of 
71-4, and a density of 6, givesa volume of 11-9, so that its form- 
ula will be €:60«e, with a volume of 547°4, while melaconite 
CuO, with an equivalent weight of 39-7, and a mean density 
525, has a volume of 7:54, which gives for Cuz2O72, a volume 
of 543-0. Arsenious acid As Os with an equivalent weight of 
99 and a density of 3-7, has a volume of 27:, giving for Aszo 
Veo=aseoOco, a volume of 540. 
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From these examples it appears that identity of volume in allied 
and isomorphous species, requires higher equivalents and more 
complex formulas than are generally assigned, and that these new 
formulas are homologous. We deduce the equivalent weight of 
a monometric species like that of a gaseous hydrocarbon from its 
density. 

The rhombohedral species of the calcite group are commonly 
cited as example of identity in equivalent volume, but even this 
group presents exceptions such as we have seen in the mono- 
metric oxyds and chlorids. Calcite is remarkable for the vari- 


ations in the density of different specimens. According to Beu-. 


dant* the purest varieties give from 2°5239 to 2:7234. With the 
formula C Ca 0; =50 and a density of 2°72, the volume is 18-4, 
and with 2°52 it equals 19°84. The magnesite from Arendal 
which contains only ‘73 p. c. of oxyd of iron, gave to Scheerera 
density of 3-068 ; if we take 3 for the pure carbonate, the equiva- 
lent volume will be 14, and calamine with a density of 4°45, gives 
the same number. Dolomite of density 2.9 gives a volume of 
15-9, and diallogite with a density of 3°592, equals 15-6, while 
spathic iron with a specific gravity of 3:8 has a volume of 152 
We give here the volume and the angles of the rhombohedron 
for these species. 

Calamine, 107 

|Magnesite, | 107 

\Spathic iron, | 15° 107 5 
|Diallogite, 5° 106° 51’. 107° 20’, Levy and Breithaupt. 
‘Dolomite, 5° | 106° 20 

Calcite, 18°4—19°8 ' 105° 5/-105° 25 


Kopp has endeavored to connect these variations in volume 
with the different dimensions of the rhombohedron in the several 
species, but it seems probable on comparing the corrected num- 
bers, that this apparent relation is accidental. Besides the vari 
ations in density presented by calcite, it will be seen that the 
difference between the angles of calamine and magnesite, whose 
volumes are identical, is the same as that between the latter and 
spathic iron ; the angle assigned by Levy and Breithaupt to dial- 
logite, differs only 2’ from that of magnesite, while the volume of 
the species is near that of dolomite. The impertance to be at- 
tached to the small variations in angular measurement, is lessened 
by the differences in the angles of the same species, amounting 
to from 5’ to 20’, and by the variations observed by Nickles 10 
many artificial crystals, often amounting to 1° and 1° 30’, ani 
seemingly dependent upon portions of foreign matters, sometimes 
too small to be detected by chemical analysis.t+ 


*Annales des Mines, (2,) v. p. 275, cited in Dana’s Mineralogy, 3d Ed. p. 206. 
¢ Comptes Rend. des Tray., 1850, p. 193. 
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To the above series of isomorphous species, Rose has added 
soda-nitre, which has R : R 106° 33’, light red silver ore, proustite, 
having R : R 107° 36’, and dark red silver ore, pyrargyrite R: R 
108° 18’. Soda-nitre N Na Oc with a density of 2°26 (P. and 
Joule) gives 37-6 for its equivalent volume ; proustite (Ag S)s 
+AsSs, with a density of 5:5, gives 91, while pyrargyrite, in 
which antimony replaces the arsenic of -the last formula, has a 
density of 5°8 anda volume of 94 

This series then presents wide variations in volume, and it is 
only by adopting more elevated equivalent weights, that a simple 
relation becomes apparent. We shall endeavor to fix these 
equivalents as before from the densities of the species. The for- 
mulas of the silver ores are to be multiplied by six, for a reason 
which will be assigned farther on, and we have then for the for- 
mula of proustite, AgisAsoSas6 with a volume of 546, while the 
antimenial species, and soda-nitre Nis have each a vol- 
ume of 564. Calamine then becomes Cs 0ZnscQi20, with a 
volume of 560, magnesite being the same. Dolomite C 
Mg eee os gives a volume of 554, and spathic iron Cs 
0; ) = 547, while the diallos gite of K: aphik Is re gene uted by C 
Mo )Oros, and with ade usity of 3-592, has a 
me of 563. Calcite of the density 2:72, and the mee Cso 

Ove, gives 555°5 for its volume, while that with a density 
2, may be represented by CzsCazeOss, with a volume of 
With these formulas it is apparent that there may be a 

great number of intermediate species from partial substitutions. 

According to the above formulas, we have in the rhombohedral 
carbonates, several genera belonging to a homologous series of the 
first kind. ‘These genera have the same. volume, and are repre- 
sented by the general formula n C»M.Qs ; that of the nitrates is 
NMOs, and light red silver ore As Ag:Ss=assAg;Sc, so that 
the general formulas of these three groups offer a very interesting 
resemblance, which was first pointed out by Gerhardt ;* they are 

n N M Og 
n C2M:O 


n as:M;Se 


The arragonite group is not less worthy of notice, and Rose 
has shown that potash-nitre and bournonite are isomorphous with 
these prismatic carbonates. The density of this series is greater 
than that of the last; Rammelsberg’s formula for Bournonite is 
3€uS, SbSs)+2(3PbS, SbSs) which equals (€usPbe)Sb3Sis; 
this with a density of 5-85, according to recent determinations 
by the same chemist, gives a volume of 254, which we double 
to compare with the volume of piperine, and with that adopted 
for leucite and the alums. Bournonite has the same chemical 


* Comptes Rend. des Trav. de Chimie, 1849, p, 322 
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type as the red silver ores, and it is to compare them with it, that 
we have multiplied the received formulas of these species by six. 

Taking then 508 for the volume of bourneonite, the formula of 
arragonite may be written CseCasceOQoo with a volume of 510:; 
witherite is C22 while strontianite is CesSre5 
O;5 =505, and cerusite has the same type and volume. Bromlite 
is represented by Ca s(Cai2-sBare-s )O7s with a volume of 500, 
and barytocalciie, the monoclinic form of the species, gives for 
the same formula 507-5. Nitrate of potash with the formula 
Nio.s has a volume of 506. 

From the fact that it is here found necessary to assign a frac- 
tional value to n in the formulas of the nitrates and carbonates, 
we are led to infer that the equivalent weights here assumed, 
are as yet too low, and must at least be doubled. We however 
retain for the present, the fractional equivalents, and subjoin the 
formulas and calculated volumes of the two series. 


Rhombohedral Species. 


) 
roustite, 


~ 


i 


yrargyrite, 

Soda-nitre, 

Calamine, C4aoZn100120 
Magnesite, 
Dolomite, Cs6(MgisCais)O: 8 
Spathic iron, ‘s6FescOr10s 
\Diallogite, 

Calcite, 

Do., 


~ 


7 rimetri Npe cies. 
. | Vol 
2) 33 ‘8. 508 
Potash-nitre, | 506 
30Cas0Q090 | 510 
505 
Cerusite, 505 
Bromlite, 500 
Witherite, 2B: . | 5O4 


Bournoniie, 


Arragonite, 
Strontianite, 


An interesting example of homology is afforded in the tour- 
malines whose composition has been well shown in the late ad- 
mirable series of analyses by Rammelsberg. The ordinary rhom- 
bohedron of this species gives R:R 133° 26’ (132°—134°, 
Breithaupt,) but the rhombohedron 2R has the angle 103° 21’, 
or nearly that of calcite. Rammelsberg has analyzed thirty va- 
rieties of this species, all of which yield boracic acid in quanti 
ties varying from six to nine per cent., and from 1°3 to 277 per 
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cent. of fluorine. ‘This last is given off by ignition as fluorid of 
silicon or boron, and the mineral then becomes soluble in hydro- 
chloric acid. Rammelsberg admits that silicic and boracic acids 
replace each other, and finds that the ratios between the prot- 
oxyds, sesquioxyds, and the two acids, vary exceedingly in the 
different varieties. Without regarding the fluorine, he divides 
the species into the five following groups.* 

ist. Magnesia tourmalines. R,Si2+3%Si; the mean equivalent 
weight deduced from six varieties is according to Rammelsberg 
441-15 (O=8), and the mean density 3:05, giving an equivalent 
volume of 144°6. 

9nd. Magnesia-iron tourmalines. R,Sio+48Si, with a mean 
equivalent weight deduced from eight varieties of 518°81, anda 
mean density of 3°10, giving 167-3 for the equivalent volume. 

3rd. Zron tourmalines. R,Sis+6RSi; the mean equivalent of 
six varieties is 777-20, and the mean density 3°2, giving 241 for 
the equivalent volume. 

Ath. Iron-manganese tourmalines. RSi+3% Si; the mean equiv- 
alent weight of six varieties was 360°36, and the mean density 
308, giving a volume of 117-0. 

5th. Manganese tourmalines. RSi+4%Si; the mean equiva- 
lent weight of four varieties was 4493 and the mean density 
3°04, giving 148 for the equivalent volume. 

A red tourmaline from Rozena of density 2°998, yields accord- 


ing to Rammelsberg the formula R Sis+5R Si. 
If we represent R:Os by 3rO, the formulas of these five 


is become as follows: 
Ist. 
2nd. 
3rd. 
Ath. 
5th. 5 (Rriz)Ois 


Multiplying by four the formulas and equivalents of the Ist 
and Sth, so as to make Siezo, and then by a simple proportion 
raising the others to the same scale, we obtain the following for- 
mulas and equivalents. 

Mean D 

Ist. 12006 1764°6 305 
1729-2 | 3:10 
3rd. 19280 | 320 

Ath. 20 18000 | 3:08 
5th. Siz 1799-6 | 3-04 


It will be seen that the 2nd and 4th have similar formulas, and 
differ by R2O:2 from the first, while the 3rd, rejecting as insig- 


* Pogg. Annal., 1850, Nos. 8 and 9, and this Journal, vol. x 
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nificant the fraction, is like the 5th, and differs from the Ist by 
The tourmaline of Rozena is =Sis, 
Osc(Rsras)Ose, so that we have the four following homologous 
genera, the last two having each two species. 

Oso, Sis 0. ras, R:; Oros. 


SizcO MasOase si rae, Riza 

Siz °OQco, Ms 00s 0=(siceo, rao, Rio 0, and (siso.rasRs 
Si2 Ms2Os2 Sieo, fas, Rz)Oo12. and Sisco, rasRa 

The variations in the calculated volumes of the tourmalines 
are greater than we have found in some other isomorphous 
species, Instead of taking the equivalent weight and greatest 
density of each variety, Rammelsberg has only calculated the vol- 
ume of each group, from a mean of the equivalents and densities, 
a method which cannot be expected to give accurate results. 

The following monoclinic crystals have been indicated by 
Mr. Dana, as isomorphous; borax, glauber-salt, spodumene, py 
roxene, acmite and hornblende.* 

The sulphates being bibasic, glauber salt is S2Na:O:, 20HO= 
322-4. which, with a density of 1-469, gives a volume of 219, 
or doubling the formula 438. Borax is 2BOs, NaO, LOHO, which 
multiplied by four gives with a density of 1:73, an equivalent 
volume of 441-6. 

Spodumene is represented by (Nat Liz)y Sip +441 Sig, which mul- 
tiplied by two and expanded, becomes sic oO« o(al2 «LisNaz)Os», 
with an equivalent weight of 1455°5 and a density of 3-18 giving 
a volume of 457. ‘The formula of white pyroxene, diopside, is 
sis2Qs2(CaisMgi2)Oe6 which with a density of 3°24, gives 
also the volume 457. Hedeubergite belongs to the same type, 
and is sis2Qs2(Ca:sle.2Mg)Ozc with a density of 3-5 and a 
volume of 462. ‘The aluminous augite, hudsonite, is represented 
by (sis sali o)Oss, (Fe: sCa:Mn)Oz;, and with a density of 3:46 
gives a volume of 448. Wollastonite, a lime pyroxene, approxi 
matively isomorphous with the above Species, 1S sia 2022, 
and with a density of 2-9 has a volume of 446-16. 

In the different varieties of augite or pyroxene, the oxygen of 
the silica, or of the silica and alumina combined, is to the oxygea 
of the protoxyd bases as 2 : 1, while in the hornblendes the ratio 
isas 9:4. There are however many examples of minerals with 
the cleavage of pyroxene and the formula of hornblende, while 
there are hornblendes whose analyses give the augite ratio of 
2:1. Carinthite with the form of a hornblende, pertains to the 
same type as hudsonite; Dana's formula equalst (si2«als)Ozs, 
(Fe:CasMg: )Ov4, with a density 3-127, and a volume of 258°, 
which gives for the formula (sis: alz) 
volume of 442°5. 


* This Journal, [2] vol. i 


IX, p. 22 


+ This Journal, |2] vol. ix, p. 231 
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Hornblende represented by Sis Mg; a, has an equivaleut of 
927:74, which with a density 2-93, gives a volume of 77:7 ; mul- 
tiplying by six, we have 466 as the volume of tremolite, with the 
formula sissOs«(Mg:sCac)Oes. The density above given is 
probably too low, for anthophyliite sis 4Oss,(MgisFes)Oo« with 
adensity of 3:16 gives a volume ef 447-2. Acmite belongs to 
the hornblende type, and is represented by sis (fe: sNas)Oza, 
which with a density of 3-4, corresponds to a volume of 44]. 

For some important observations upon the association of augite 
and hornblende, and their intermixture with grains of chrysolite 
aud chabazite, see Sandberger in Poggendorf’s Annalen, vol. 
Ixxxill, p. 453.* 

We subjoin in a tabular form, the formulas, densities and 
equivalents of the above species. 


Species Formul Density. Volume, 


Glauber-sait, Sa NasOi6, 1-469 
Borax, Bs NaaOzs, 1°730 . 
Spodumene, sicoOc6o, (al2a Lia Naz) Oso 3° 180 
Diopside, sis20Os2 (CaisMg13) O26 3°240 
Hedenbergite, sis20Os2 (Ca12eFe12Mg) O26 3500 
Hudsonite, (siss alio) Oss, (Fe16CazMn) O24 | 3-460 
Carinthite, (siar al7) Oas, (Pes Mgi2Cas) O24 | 3-127 
Wollastonite, sis4QOa4, Caz2022 2°S00 
l'remolite, ) ) 2-930 
Anthophy lite Oo4 160 
Acmite, O24 ° | 


| 


The formulas of spodumene, diopside, hudsonite, and wollas- 
tonite, are seen to be homologues of the first kind, and are repre- 
sented by n (sizMQOs), the values of n being 30, 26, 24 and 22. 
The formula of diopside equals 78RO, which is equal to that of 
the hornblendes; if we admit that silica plays the same double 
part as alumina, the formula of hornblende may be written sis 2 
Os2, (sizMg: sCac) O26 corresponding to diopside. In this way 
the formulas of the silicates may be finally reduced to homologues 
of the first kind, while homologies of the second kind, having 
regard to the distinction between silica and the bases, assume 
but a subordinate importance in the arrangement of allied genera.t 

Dana, dividing the volume deduced from his formulas by the 
number of the atoms of elements, obtained quantities nearly iden- 

* Cited in this Journal, [2] vol. xii, p. 389 
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tical for the pyroxenes and hornblendes, as well as for the tour- 
malines and many other groups of isomorphous species; the vol- 
umes thus obtained he has designated by C, the first being the 
A volumes.* If instead of taking the A volume, we divide the 
gross equivalent weights by the number of atoms, we obtain the 
mean equivalent weight of these atoms, and it is clear that C rep- 
resents only the volume corresponding to the atoms in these 
isomorphous species, where the condensation is alike. The 
equivalent weight of silica SiOs is 46°22; this divided by four 
the number of atoms according to Mr. Dana’s notation, gives 
11:55; in the same way MgO=20:36 
—2=10:18; CaO=28-~2= 14: etc.; so that in formulas made 
up of varying proportions of these elements, the mean equivalent 
weight will be nearly the same, and in isomorphous species where 
the density varies as the gross equivalent, the C volume will only 
vary as the mean equivalent. But if elements of a higher equiv- 
alent weight are introduced into the formula, the C volume is at 
once changed, although if the new species belong to the same 
crystalline type, a relation will be apparent in the A volume, to 
which alone any real value belongs. 

The similarity in crystallization between species whose for- 
mulas differ only in the elements of water, has been pointed out 
by Laurent in certain salts of organic acids, and is seen in several 
mineral species. The chabazites, for example, give the formula 
R, Sig, Sig, with and 1sH, while the variety ledererite of 
Jackson, affords according to Hayes and Rammelsberg, but ¢ij 
The hydrous iolites are also cases in point, as well as aspasiolite, 
the serpentines, and the tales with their varying proportions ol 
water. In the formulas of these species, water appears to replace 
magnesia, and Scheerer has shown that many different species 
may be referred to a common chemical type, by admitting 3HO 
to replace MgO, and 2HO to replace CuO, etc.{ These cases 
to which he has given the name of polymeric isomorphism, are 
instances of the partial substitution of water for other bases, in 
homologous genera which differ by n MO. 

He has shown from the analyses of a great number of talcose 
minerals, affording from four to nine per cent. of water, that by 
assuming 3HO to be equal to Mg O, or in other words by adding 
to the oxygen of the magnesian and other earthy bases, that of 
one-third of the water, the ratio of the sum is to the oxygen of 
the silica, as 4: 9, which is that of hornblende, 24: 54. In cer- 
ain foliated talcs, the ratios of the oxygen of the silica, bases and 
water, are as 15: 6:2.—15: 68 :: 9: 4, and 15: 8:: 54: 28 nearly, 

* This Jourual, [2] vol. ix, pp. 221 and 407, and xii, p. 204 

+ See this Journal, vol. xv. p. 230. ; 

t Poggendorf’s AnnaL, vol. lxviii, p. 319, and lxxxiv, p. 221, also this Journal, vol 
y. p. 381, an 1 xiv, p. 37 
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so that the formula becomes sissOss(M2:1H7)O2s 
while some amorphous tales give Sis 
or the formula of hornblende, plus 4MO and 10MO. 

A talc-diallage from Presnitz affording 6°5 per cent. of water, 
gives according to Scheerer’s view, the relation of augite, or 2:1; 
but if the water be excluded, we obtain the relation of hornblende 
or 9: 4, and with the water, the formula is nearly sis «Os 
a similar relation appears in the nephrites 
which Scheerer has referred to the augite type. In certain other 
hydrous magnesian minerals, affording from five to ten per cent. 
of alumina, he has endeavored to show that 3Al2Qs replace 2Si 
0s, and thus deduces for the various species, between the oxygen 
of the silica, with that of two-thirds of the alumina, and the 
oxygens of the protoxyds with that of one-third of the water, a 

°2:1. But it will be found that his analyses admit of a 
simpler interpretation ; if we conceive al O to replace si O, as in 
hudsonite aud carinthite, we obtain, for all the aluminous species 
which he has referred to the augite type, (with but one exception, ) 
aratio between the sum of the oxygen of the silica and alumina 
on the one hand, and the oxygen of the protoxyd bases on the 
other, (that of the water being excluded,) of 9 : 4, while the oxy- 
gen of the water is equal either to 1 or 2, so that the formulas 
may be written (si al)s«Os«, M2sOa4 plus 6HO, and 12HO, = 
SRO and90RO. A diopside from Reichenstein affording 1-10 
falumina and 1-9 of water, is the exception referred to, and is 
i aluminous augite, plus water. 

Without having considered the densities of these minerals, we 
give the above formulas as representing the general type, although 
perhaps not the real equivalents of the species. 

We now proceed to examine a number of isomorphous species, 
some of which will serve to illustrate the question of hydrous 
Slicates. ‘The arragonite group and the species which Rose has 
compared with it, crystallize in right rhombric prisms, in which 
the angle M: M varies from 112° 6’ in bournonite to 119° in 
hitre. Mr. Dana has pointed out another isomorphous trimetric 
group, having for the same prism 119°-120°. ‘They are epsom- 
sult, chrysolite, picrosmine, serpentine, villarsite, and chrysobery], 
0 which last he has compared the crystallization of topaz. We 
add iolite and aspasiolite, without knowing any determin: ation of 
the vertical axes of these species 

Epsom-salt is generally w ritten SOs, MgO, 7HO, and witha 
density of 1-689 (P. and Joule) gives 73:3 for its equivalent vol- 
ume; the formula S:Mg7:O2s, 49HO, will then correspond to a 
Volume of 513, while the higher density 1:75 which has been 
asigned to it gives 492. The formula of chrysoli ite (Mg Fe), Si, 

may be multiplied by four, and the analyses of many specimens 
then lead to the formula sis sO. Mg: sFes)O.s, which gives 
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with a density of 3:5, 512-8 for the equivalent volume. Picros 
mine, 2(Mg* Si?)+8HO corresponds to the formula sis s(Mgo, 
H12)Osc, differing from chrysolite by 12MO, and gives witha 
density of 2°68 a volume of 500-4. Serpentine, 2Mgs Sie, 3MgH, 
multiplied by three becomes siscQse(Mg27H1is)QOis, which 
with a density of 2°55 gives 496°5 for the volume.  Villarsite, 
iM, Si+3H becomes sis and with the 
assigned density of 2°975 gives a volume of 475'S. 

Chrysoberyl, Be Ai=(Be al, )O,, which with an equivalent weight 
of 63°98 and a density of 3°8, has a volume of 16°8; the form- 
ula (Besoaloo)Q:20 gives a volume of 504. Topaz is repre- 
sented, according to Forchammer, by 5X! Si+24!Fs=(siisalis) 
Oso+talek’c. If we look upon fluorine as replacing oxygen, and 
raise the formula to (sis oals«)Osok's6=96RO, the equivalent 
becomes 1748°5, which with a density of 3-65 gives a volume of 
179; a colorless transparent Brazilian topaz gave me however a 
density of 3°57 which corresponds to a volume of 490. Andalu- 
site is approximatively isomorphous with topaz; the formula 
Aly Sig=(alo sic )Ous ; making it (siso alec) we have with 
a density of 3-2, a volume of 497-8. ‘The results of some analy- 
ses give the proportions of si to al, as 44:56, showing a partial 
replacement like that observed in some pyroxenes, and in the 
varieties of staurotide and kyanite, a consideration of whose vol- 
ume and equivalents we reserve for another occasion. 

The formula of iolite according to recent analyses by Scheerer, 
may be written sissOus(al27Mgo)Os6; the magnesia being 
sometimes in part replaced by protoxyd of iron; with (Mg:Fe: 
and a density of 2°66, we have 515 for its equivalent volume, 
while the aspasiolite of Scheerer* is exactly represented by si:s 
Ous(ale7Mgs.sFe o-s with a density of 2-764 and a vol- 
ume of 506. The formulas ascribed to chlorophyllite, esmark- 
ite and fahlunite, represent these species as iolite plus water, and 
when compared with that species are as follows: 

Chlorophyllite, 
Esmarkite, Sia sOas(re7RoHo)Oss 
F‘ahlunite, Sis 5sOas(r27RoHis )Oss. 


The densities of these minerals vary from 277 to 2°9, so that 
their volumes will be near to that of aspasiolite; esmarkite may 
probably belong to the same type with that species. From the 
analyses of iolite it appears that it generally loses from | to 15 
per cent. by ignition, and is perhaps never entirely anhydrous. 

The volumes and equivalents of the above species are as fol- 
lows :— 


* Pogg. Annal., vol, Ixviii, p. 319, and this Journal, vol. v, p. 381. 
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| Density. “Volume. 
|Epsom salt, J87Mg7O2s, | 1°750 492° 
Chrysoberyl, (Besoals0)O120 | 504: 
Andalusite, (sisoaléo)Oi00 3°300 497°8 
ITopaz, (sisoals6 )OsoF 16 | 3570 | 490: 
Chrysolite, siasOas(MgasFes)O«s | 3500 | 5128 
Picrosmine, 2-680 | 500:4 
Serpentine, 2-550 | 496°5 
‘Villarsite, | 4758 
lolite, siasO4as(ale7 Mg7Fe2)Ose 2-660 515° 
'Aspasiolite, 2°764 | 506: 


Scheerer in the paper last cited, has shown that iolite and as- 
pasiolite not only crystallize alike, but are even associated in the 
same crystal, one species passing into the other, and the iolite or 
cordierite often forming the central portions of the crystal. The 
formation of the hydrous species from an alteration of iolite, re- 
quires an agency which should at once remove magnesia and 
supply water; Scheerer from the characters of the accompanying 
minerais, rejects the idea of such a change, and seems to regard 
the association as an instance of the crystallizing together of two 
isomorphous species. He then alludes to the large crystals of 
serpentine which occur imbedded in solid ilmenite or crystalline 
magnesite, and associated with mica, in the gneiss of Snarum in 
Norway, and conciudes from the absence of any appearance of 
change in the associated minerals, that these crystals of serpen- 
tine cannot have resulted from an alteration of echrysohte. ‘This 
serpentine afforded Scheerer an amount of water corresponding 
tothe formula given above, but G. Rose has lately described 
crystals from this locality which have a centre of unaltered 
chrysolite ; one of them gave on analysis 53: per cent. of mag- 
nesia and only 4: of water, corresponding according to him to a 
mixture of the two species. He hence in opposition to Scheerer, 
Tamnau and Bébert who have examined the locality, regards 
these, and indeed all crystals of serpentine and the related species, 
as pseudomorphous.* 

A glance at the formulas given above, will suggest an objection 
lothis view. Chrysolite might be converted into picrosmine, by 
removing one-half of the magnesia, and partly replacing it by wa- 
ter, for the silica in equal volumes is the same. But if a conver- 
sion into serpentine is supposed to be effected by adding water, and 
lmoving a portion of oxyd of iron and magnesia, the 48 si O of an 
equivalent of chrysolite will make one and one-third equivalents 
of serpentine, and the volumes of the two species will be 512°8 : 
1620, or since the volumes of equivalents are theoretically iden- 
teal, as 3:4. But neither in the magnesite and ilmenite which 
enclose the serpentine of Snarum, nor in any localities of crys- 


* Monatsber. Berl. Akad., cited in this Jour., vol. xii, [2] p. 315. 
Szrizs, Vol. X V1, No. 47,—Sept., 1853. 28 
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tallized serpentines or of interstratified masses of this mineral, as 
far as 1am aware, have there been observed any marks of the 
disruption, displacement, and other mechanical effects which 
should result from such a great increase in volume. 

The advocates of this hypothesis as to the origin of serpentine, 
will scarcely maintain that the action in this case is different 
from that which should produce aspasiolite from iolite, or im- 
agine a removal of both silica and magnesia from part of acrys- 
tal of chrysolite, while the surrounding silicates and carbonate of 
magnesia are like the remainder of the crystal, unaltered. The 
generally admitted notions of pseudomorphism seem to have 
originated in a too exclusive plutonism, and require such varied 
hypotheses to explain the different cases, that we are led to search 
for some more simple explanation, and to find it in many instan- 
ces, in the association and crystallizing together of homologous 
and isomorphous species. 

We have in these pages given the first series of illustrations 
of our views respecting the homologies of chemical formulas, 
and the similarity of volume in isomorphous species; it is be- 
lieved that these views will be found to enlarge and simplify the 
plan of chemical science, and lead to a correct mineralogical 
system. 


Montreal, Canada, June 21st, 1853. 


Arr. Theoretic Determination of the Expenditure of 
Heat in the Hot-air Engine; by F. A. P. Barnarp, Professor 
of Chemistry and Natural History, in the University of Ala- 
bama. 


So much has been vaguely and variously said of late, in the 
magazines and journals of the day, in regard to the economy of 
heat which is claimed to be one of the great merits of the engine 
invented by Captain Ericsson, as to render an examination of the 
question, what is the true expenditure required to keep up the 
action of the engine, worth attempting. The confusion of thought 
which appears to prevail on the subject, is probably in a great de- 
gree owing to the fact, that the theory of heat, in its relations to 
force, has recently undergone a great and important change ; 80 
that men, who argue from its doctrines as taught twenty years 
ago, are liable to commit the most serious errors. 

According to the theory then received, power was regarded as 
an accidental concomitant of heat, and not as a tax upon it. It 
was therefore believed that air which has undergone expansion 
by heat, while under a constant pressure, retains, at the end of 
the time, all the heat which has been imparted to it during the 
expansion. It would follow as a corrollary, that, if such air could 
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be passed through a contrivance for accomplishing perfectly the 
purpose for w hich Eriesson’s regenerators are intended, it would 
deposit there all the heat it had received. And if, as is the case 
with the Ericsson engines, the contrivance should fall short of 
being perfect, in so far that the escaping air should be sensibly 
warmer than it originally was, the thermometer might be appealed 
to.as a just measure of the amount of heat lost. Captain Ericsson 
has been understood by most persons to hold this doctrine; 
whether justly or not, the present writer, having met with noth- 
iag on the subject published with his explicit sanction, is unable 
tosay.* Whatever may be his own views, however, reporters 
who have heard him and friends who speak for him, have so ex- 
pressed themselves, as to leave no doubt that they so understand 
him. ‘T’o such persons a curious practical paradox may be pro- 
posed, for which they would find it difficult to account, as follows : 

Suppose an engine to be constructed on Ericsson’s plan; but 
with a supply of cylinder equal to the working cylinder. Sup- 
pose, furthermore, that the condensed air, on its way from the 
supply cylinder to the working cylinder, should be made to pass 
through a refrigerator, which we will also suppose to have the 
power to do its work so effectu: rh that the air, at the moment 
of entering the regenerator from the reservoir, shall be reduced in 
temperature to a perfect equality with the surrounding atmosphere. 
In addition to this, we will suppose that the regenerators have 
power to effect perfectly the object for which they are intended ; 
that is, to impart to the air the maximum temperature employed 
in working the engine, and to absorb from the same air, as it 
escapes, all the sensible heat it holds, above the temperature of 
the external air. Finally, we will make such other suppositions 
as are usual in theoretic abstractions, viz., that losses and draw- 
backs from accidental causes, (in this case, losses by radiation 
and conduction, or by leakage of the heated air,) are all zero. 
The working and supply cylinders ae equal, it is manifest that 
the initial and final densities of the air must be equal also. 

Now, at the completion of the tet the cylinder will be full 
ofair of density =1 and temperature, say 450° F’. above that of 
melting ice, or 32°. This air, being permitted to escape through 
the regenerator, returns to the atmosphere at density = 1,7 as be- 
fore, but at the temperature of the weather, s ay 60° F., or 28° 
above melting ice : h: ving left the difference =422° in the re- 
generator. ‘I'he persons who apparently speak for Capt. Ericsson 


Since this was written, an article by Capt. Ericsson, publi 1 ia Appl ton’s 


nies’ Ma ‘azine for June, has come 12 3 f ] r. It 
to doubt that Capt. Ericsson’s views have been correctly represented in the publica 
u Ds which have heretofore been made, on his behalf, though not avowedly by his 

thority 
| It is usual to put l= density at 32°, un le r pressure of 80 inches of mercury 
‘or our present purposes, it is more convenient to! ake the dex at 60° = unity, 


m odifying the co-efficient of expansion, as explained furthe: 
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on this subject, would of course expect that the next charge of 
air from the reservoir, taking up these 422°, would, in like man- 
ner as the former, lift the piston completely up, exerting precisely 
the same pressure as before, and filling the cylinder once more 
with air at the temperature of 450°. And they would expect to 
see this operation again and again repeated; so that, accidental 
losses being excluded by the supposition, the furnace would be 
unnecessay. And indeed, the only use of the furnace in the prac- 
tical case, would, in their view, be, to repair the waste of heat 
resulting from imperfect insulation, from leakage, and from the 
necessary incompleteness of transfer in the regenerator. Such per- 
sons would therefore be probably surprised to find, that the second 


charge would not maintain the temperature of 450° to the end of 


the stroke, that the third charge would fall off in temperature still 
more than the second, and so on till the regenerator should be 
completely cooled down. But what would perhaps occasion even 
greater surprise than this, would be the fact, that, if a second 
charge of air should be drawn through the same regenerator not 
from the reservoir, but from the supply cylinder directly, the 
machine not now being self-acting, but being moved by some 
external force, this second charge, at the end of the stroke would 
have the full temperature of 450°, and (the other suppositions 
remaining,) would, in escaping, deposit its 422° of acquired heat 
in the regenerator ; which would again heat the next charge to 
450°, and so on ad infinitum. 'To this paradox the old philosophy 
furnished no key. The initial and final densities and bulks of 
the air in both cases are identical ; and in both cases the same 
amount of matter is exposed for the same time to the same source 
of heat. But the second process is attended with no diminution 
of the stock of heat originally supposed to be in the regenerator, 
while the first is rapidly exhaustive. How shall the difference be 
accounted for ? 

An apology may perhaps be due to many of the readers of this 
journal for occupying space with an explanation which few of 
them require. Still there are no doubt some whom such an ex- 
planation will gratify, and this is the reason for presenting one, in 
a concise form, here. 

The specific heat of gaseous bodies is not the same when 
they are allowed to expand under an unvarying pressure, and 
when confined to a constant bulk. That is to say, it requires a 
larger amount of caloric (measured by consumption of fuel, or in 
any other proper mode) applied to a given mass of air, to cause 
it to affect a thermometer to a definite extent, (say 1°,) when tree 
to expand, as in a cylinder closed by an air-tight piston without 
friction, and when prevented from expanding, as in a similar cy 
inder, the piston being immoveable. Mr. Regnault has, more- 
over, recently proved, in contradiction to the previously received 
opinion, that the specific heat of air, whether at constant pressure 
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or at constant volume, is the same for all densities between | and 
10; and for all temperatures between — 30° and + 225°, ceuti- 
grade (— 22° and +437° F.);* so that, for all the purposes of 
this inquiry, we may regard this element as invariable, even if it 
should not prove to be so under all possible circumstances. 

Now, in the case presented in our paradox, the air, at the end 
ef the stroke, is under a pressure easily determinable by the fol- 
lowing formula, 

In which p’ represents the pressure sought, p the normal atmos- 
pheric pressure, 15 lbs. per sq. inch, 6= the temperature above 
melting ice, in degrees F'ah., g= the density of the atmospheric 


air at the time, and a= the co-efficient of expansion per de- 


491 ( 
gree F'., according to Regnault, to be applied to the volume at 
32° F.) ~=iIf, to simplify the matter, we make g=1, then « 
will become at the assumed weather temperature of 60° F. = 

l 
519 491428 
stead of from 32°. Its value at the end of the stroke, according 
to our former assumption, is 422°. Hence p’=27°2 Ibs. per sq. 
inch, or 1°813 atmospheres. 

But, as the air of the reservoir, at the temperature of 60°, when 
§=0, has the same elastic force, its density must, by the same 
formula, be now =1°813. From this density to density 1, there- 
fore, it is expanded by 422° of heat, under constant pressure. 
Now the ratio of the specific heat of air at constant pressure to 
that at constant velume, is, acccording to a mean of values given 
by Poisson, about 1:36.¢ If therefore the air had been heated 


and @ must be reckoned from 66° upwards, in- 


#C mptes Rendus, Apr 18, 1853. 

+ This is the mean, or about the mean, of two values given by Poisson. But Pois 
son gives also 1°421, as a value determined by Dulong for air perfectly dry, and he 
also gives 14061, as a value determined by direct observation on the velocity of 
sound, by the commissioners of the French Bureau of longitude. 

Major Barnard, in an article published in Appleton’s Mechanics’ Magazine, for 
July, and received since the present article was prepared, adopts the value 1°324, 
determined experimentally by Mr. Petrie. On the other hand, Mr. Rankine in the 
Lond. Phil. Mag., for June, and si upplement for the same month, gives 1°40, and 1-41, 
as the limits which contain the true value, and 14094 as the value determined by 
observation on the velocity of sound. Poisson inclines to the largest of all the values, 
(1 421 ), on the ground that observations on sound, are liable to give the value too 
small, in consequence of fluctuations in the quantity of heat contained in the air un- 
derzoi ing compression and dilatation. 

With the increase of ¥, —_ the positive and the negative terms of pressure in 
the air eng gine are increased - but the advantage is on the whole on the positive side. 
Thus, if we adopt 1°324, instead of 1°36, we lose above 7 per cent. of available power 
—that is, power over and above resistance. If we adopt 14094, we shall gain near- 
ly 11 per cent. of available power. The value first introduced into the text is al- 

owed to stand, though perhaps the weight of authority is in favor of a higher 
number. 

The foregoing observations (as to the effect of a variation of y upon working power) 
are however founded on the supposition that the mechanical equivalent of a unit of 
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without enlargement of bulk, the same amount of caloric would 
have raised its temperature as much more than 422°, as 1°36 is 
greater than 1, that is, 5739-92. Butas, at the end of the stroke 
its temperature is but 422° above that of the weather, it can give 
up only the 422° as it escapes. The difference =151°-92 has 
apparently been annihilated ; but it has actually been converted 
into expansive power, and is irrecoverable. 

In saying that it is irrecoverable, however, nothing more is 
meant than that it is utterly lost to any useful mechanical pur- 
pose. But, by undoing the work which this heat has done, that 
is, by forcing down the piston upon the confined air until we have 
expanded as much labor as has been accomplished by it—we may 
elevate the temperature by an amount corresponding to the seem- 
ing loss. It is hardly necessary to say, that this amount of heat 
will be developed, before the density shall have been reduced to 
that of the reservoir, 1°813, because the pressure in this reverse 


stroke is not constant, but rapidly rises, on account not only of 


the increase of density, but because of the developed heat itself. 

In this case there is a seeming as if we recovered the 1519-92 
degrees of heat which on our supposition had been imparted to 
the air by the regenerator, and had become insensible. But had 
the cylinder been filled with air from the atmosphere, and not 
from the reservoir, and had this air at density 1, been heated 422° 
as before, it would still yield to the same compression, precisely 
as large an increment of heat, as in the other case ; although, this 
time, it would have absorbed in truth only the 422° which it 


seemed to absorb. The fact is, that, in both cases, the rise of 


temperature is an effect of labor converted into heat; as in the 
first case, heat is converted into labor. 

We can easily understand, now, why, if a charge of air be sup- 
posed to pass through the regenerator into the working cylinder, 


directly from the (equal) supply cylinder,. the whole amount of 


heat is an invariable quantity, independent of the form of matter through which it is 
exerted; and, in elastic fluids, independent of the ratio between the two specifi 
heats. A consideration of Poisson’s formula (1) nevertheless shows that, p’ andj 
being taken constant, and g¢ made ==1, the value of 9’ will be greater as 7 is les: 
And in the general formula, 
p'=p(1+08)p 
It is evident that, p’ and p being constant, as before, § n ist be less as ¢ 
But the labor of compression, by which Pp is raised to p’, will be ereater as 


greater, that Is, as 7 1s less. Hence, to assume that 7 is less is to assume in pli 


that a greater amount of labor is represented by a less amount of develope 
or, to vary 7 is to vary the mechanical equivalent of a unit of heat applied to 4 
This consideration more than countervails the former, and leads to the theoretiea 


result, that to diminish 7 is rather to increase than diminish the working 


while it doe 
And from this, we may further add, it incidentally appears, that an accurat | 
mental determination of the mechanical equivalent of a unit of heat applied 1 
may lead, through Poisson's formule, directly to the true value of 7; and v. v., that 
a correct independ nt determination of 7, should furnish, through the same, the tru 


s really diminish the number of units of heat converted into labor, 


mechanical equivalent of heat. 
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heat which it receives will be faithfully returned again as it 
escapes. It is now heated without undergoing enlargement of 
bulk, and it absorbs neither more nor less heat than the denser 
charge would absorb, were it heated just as many degrees by the 
thermometer, without being permitted to expand—without being 
allowed, that is, to do any work, for heat, it is now well settled, 
willno more perform its labor gratis, than any other known 
wer. 

The expenditure of heat, therefore, absolutely necessary to the 
working of one of Ericsson’s engines, in which the supply and 
working cylinders are equal, and no cut-off is used, in which no 
heat is consumed but in working, and in which the air is cooled, 
between the supply and working cylinders, down to the weather 
temperature, assumed at 60° F’., will be in a general expression, 

(T - 6) (y—1) MK, (I) 
In which T' is the temperature of the air in the working cylinder, 
i, that of the weather, 7, the ratio of the specific heat of air at 
constant pressure to that at constant volume, M the mass of air 
heated ; and K,, the symbol employed by Mr. Rankine to express 
the mechanical equivalent of the specific heat of air at constant 
volume.* 

But as, in point of fact, the temperature of the reservoir is not 
kept down to that of the weather, but is a value, say ”, due to 
compression in the supply cylinder, so the change of temperature 
in passing into the working cylinder is less; being T’—@, instead 
of T—@. Hence, the heat expended in working will be really, 
expressed in mechanical equivalents, 

(T—#) (y—1) MK, (II) 

An engine of this kind would be immensely powerful, but for 
the fact that a large amount of the heat which it thus consumes 
isemployed in compressing air to feed itself. If the compressed 
air were allowed to expand against the piston, without receiving 
any additional heat, it is capable of exerting precisely as much 
power as has been employed in compressing it; so that, if this 
power could be all effectually applied, it would be just adequate to 
the compression of a new charge, and both power and resistance 
might be accounted zero. But it must not hence be inferred that 
all the heat derived from the furnace, and consumed in working, 
is therefore converted into available power ; for just in proportion 
as the air remains heated above the temperature of the weather, 
at the close of the stroke, in the same proportion it is impossible 
‘or the heat developed by compression to reéxpend itself in ex- 
pansion ; and to that extent it must prove a dead loss, unless it 
can be saved by the regenerator. 


* We refer this symbol here, however, to th degree Fah., and not the de gree 
centigrade, 
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But the temperature of the regenerator can never be lower than ° 
that of the blast which cools it, that is to say, of the air of the : 
reservoir. And hence it follows, as a necessity of the case, that 0 
the heat of compression must be unavailable; and that the fur- 7 
nace must furnish the power necessary to compress the air, as d 
well as to do the work of the engine. The amount of heat thus st 
unprofitably spent, depends on the degree of compression which in 
the air has undergone, which last is determinable by the follow- a} 
ing formula of Poisson : ' 

\p'=p (1) tir 
In which p’, p, ¢ and 7 are used as before; and ¢ is the density tal 
due to the compression. In the present case, ¢ is found to be sat 
= 1-5489=1-55 nearly. 

The temperature of the compressed air is determined by the 91 
following, in which it is represented by “”, ® being the number of a 
degrees required to double the volume, at 32° original temperature. ie 

(2) 

Putting 6=491, according to Regnault, we shall have # = 116°-54 IS 
—§88°-54 above the original temperature. ‘To this extent, there- I 
fore, the regenerator must fail, even if supposed perfect, to absorb the 
the 422° of sensible heat which the air contains at the end of the ly, 
stroke. The difference, 333°°46, is the limit of possible economy § stro 
to be secured by the use of this contrivance. Now expression nun 
(IL) with the substitution of the value of ™ here obtained, gives ic 
us, as the total amount of heat converted into power, e 
120-0456 MK, em 

of which, is balanced by the waste heat developed by unavailable § ™ 
labor, 88:54 MK, 
reducing the mechanical power actually developed to an available her 
amount of 31:5 MK,. 

But, as this waste is unavoidable, we are obliged, in instituting B .," 
a comparison between the power necessarily expended, and the Bf press: 
effect produced, to regard the engine as debtor to the entire § seve 
amount of 120 MK,, while we credit it with the available power oon 
as computed by the formule laid down in another article in this J tie y 
Journal. bro 

Now 120-0456 MK, = 88-2688 MK. 
in which K, is the mechanical equivalent of the specific heat of men, 
air at constant pressure. And, as ‘2376 is (according to Regnault’s The 
most recent determination) the specific heat of air at constatt — 
pressure, that of water being taken as unity, erators 

88-2688 x -2376=20:97 MK, 
expresses the positive power developed by the engine in mechat- teach 
heat 


ical equivalents of the specific heat of water. In other words, 
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every pound of air receives an amount of heat which it does not 
afterward restore, sufficient to raise the temperature of a pound 
of water 20°-97 F’. But a cylinder 22100 sq. inches base and 
72 inches altitude, will contain about 70 Ibs. of air of ordinary 
density. Hence, the unavoidable expenditure of heat at every 
stroke of a hot air engine, having such a supply as well as work- 
ing cylinder, and working without cut-off, will be =20°-97 x70 
applied to one pound of water = 1470°, nearly. 

To convert water into steam at 212° requires, at the usual es- 
1470 
11425 
tables, the mechanical effect of one cubic inch of water converted 
into steam at 212°, is equal to 2U83 pounds raised one foot. And 
1287 lbs. = 35-58 cubic inches, similarly converted into steam at 
212°, are equivalent to 74100 pounds raised one foot, or 12075 
pounds raised through a six foot stroke. But we have seen in the 
article already mentioned, that the effect of a hot air engine, with 
supply and working cylinders equal, and pistons of 22100 sq. 
inches, is equal to 56400 Ibs. during the stroke. The advantage 
is in favor of the heated air, to the extent of 1: 4°63.* 

If we take the properties of Ericsson’s engines—that is, make 
the supply cylinder two-thirds of the working cylinder in capaci- 
ty, we shall have, provided we put the cut-off at two-thirds the 
stroke, for every unit of weight of the air employed, the same 
number of units of heat, as before, at the moment of cut-off; but, 
in consequence of the subsequent expansion, there will be an ad- 


timate, 1142°. And 1‘287 lbs. According to Bourne’s 


Ericsson, in his article alluded to in a previous note, expresses great con- 
he absurdity of the idea of emp! ving supply evlinder eq! al to the work- 
lers. But the reason assigned by him in proof of the absurdity is a little 
says that, in this way, something more than 1000 horse power is thrown 
ning the air adrift while at the pressure of 12 poun Is above the atmos- 
that pressure had heen obtained at th expe nditure of force a rd fuel.” 
renerator is capable of taking back the heat still unconsumed at the 
troke, it is a benefit, though Captain Ericsson cannot see it, to “ turn the 
ar adrift” at the highest possible pressure ; or, in ¢ ther words, to carry the maximum 
pressure to the end of the stroke: and the comparison which presently follows 
above, sufficiently shows, that, by so doing, the power developed is greater In propor- 
tion to the heat consumed, than when a less supply is used and the air is worked 
expansiv ly. But in Capt. Ericsson’s engines, the absurdity of a supply equal to 
the working cylinder, consists in the fact, that the effective power is absolutely zero 
throughout nearly two-thirds of the stroke, though working without cut-off; and that 
it reates a negative pressure at the close of the stroke, when the mate engine 
powerless or worse. These difficulties are removed by the plan recom- 

n another article of the present writer in this Journal. 

The absurdity discovered by Captain Encsson is one of his own invention. He 
speaks of heated air precisely as if it were so much steam. And because steam can- 
sot be turned adrift without carrying with it all its heat, he quite forgets his regen- 
érators, and the purpose for which they are intended. His error, is explained, 
however, the moment we recognize his more radical theoretic error, viz: that the 
tlastic foree in air which is due to density, is something so independent of heat, 
though varying with temperature, that it may be worked off without any expenditure 
of heat at all, 
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ditional consumption of heat, with corresponding depression of 
temperature. ‘The expression, 
120-0456 MK, =-20°97 MK,,, 

M being equal to 47 lbs. instead of 70, will give us only 986° F. 
applied to one pound of water. But the subsequent expansion, 
according to Poisson’s formula, (2,) will give a temperature of 
322° at the end of the stroke, which is a falling off of 128, from 
the maximum, 450°. This is converted into mechanical effect, 
and this the regenerator cannot save.* 

128 MK, = 94°44 MK, =22°44 MK,,. 
Hence, owing to the expansion after cut-off, there is an additional 
consumption of heat at every stroke sufficient to raise the tem- 
perature of a pound of water, 22°-44 x 47 = 1054°-68. This amount 

2040 68 
added to the former gives 2040°°68. But 149° 1:787 Ibs. of 
water =49-41 cubic inches, which, converted into steam at 212°, 
is adequate to raise 102914 lbs. one foot, or 17152 pounds 
through the six foot stroke. But we have seen that the power 
of the hot air engine, of the proportions and dimensions supposed, 
is represented by 74698 pounds raised through the same distance, 
which makes the advantage in favor of air, as 1: 4:35. If we 
allow to the steam the benefit of the same amount of expansion, 
its effect will be (assuming 7 for steam to be the same as for air,) 
equal to 23050 Ibs. during the stroke,t reducing the foregoing 
ratio to 3-24. 

But it has been shown, in the article before alluded to, that 
these are not the proportions most favorable to the efficiency 
of the air engine. If 1:m represent the ratio of capacities of 
working and supply cylinder, and 1:7 be the ratio of the full 


mM 
stroke to the fractional part up to cut-off, then ] should be 


greater than unity. 

This proposition will, however, be understood to be asserted 
only in reference to the theoretic consumption of heat, as com- 
pared with the power developed, and to the amount of available 
power to be. obtained from a working cylinder of definite dimen- 
sions. It is entirely independent of the question as to what vol- 
ume of air cau be heated by the furnace and regenerators, so as 


* Capt. Ericsson says that the furnace will prevent this depression of temperature, 
If it does, (which is no doubt impossible, however,) the power of the engine will be 
greater, but the expenditure of heat will be greater also. In the present case, it will 
amount to 174°, instead of 128 It would be folly, however, to introduce the for- 
mer number into the calculation, since the maximum temperature cannot possibly be 
sustained during the expansion. The furnaces may, nevertheless, somewhat check 
the depression 

+ Determined by the method given in a following article, and not by the imper- 
fect modes commonly employed by engineers. 
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to give the best velocity to the piston. For it will be obvious 
that, though the theoretical consumption of heat is less when m 
=1, than when it is less, as §, yet the volume of air which must 
be heated and cooled at every stroke is fifty per cent. greater in 
the former case than in the latter. Moreover, since the theoretic 
estimate of consumption is founded on the supposition that the 
regenerators fulfill their function perfectly, the practical loss of 
heat arising out of the imperfection of their action will be just as 
much greater in the first case than in the second, as the supply 
cylinder is larger. If there were no waste at all from this cause, 
then condensing cylinders of large dimensions, with supply cylin- 
ders to throw the air into the reservoir after condensation, as de- 
scribed in the following article already referred to more than once, 
and with 71, would furnish engines much more powerful than 
those of Ericsson, both absolutely and with relation to the con- 
sumption of heat. 

It is no part of the present purpose to investigate the question, 
what would be the best theoretical proportions of the cylinders to 
each other, and of the cut-off to the stroke; or the numerical ra- 
tio of 2: m, which would render the largest amount of heat avail- 
able. ‘he results of such an enquiry must always be subordinate 
to the experimental determination of the power of the regenera- 
tors, and the amount of waste arising from their imperfect ab- 
sorption of the heat of the escaping air. In these particulars, a 
variation of the volume of air employed, may introduce differ- 
ences which theory cannot anticipate. Leakage, moreover, may 
possibly be dependent, in some measure, upon the relative propor- 
tions of the cylinders. But losses from radiation, conduction, 
and by escape through the smoke-pipes, will not be materially 
different, so long as the working cylinder remains invariable in 
size, whatever be the magnitude of the supply cylinder. 

Upon the whole, it cannot be denied that the results of theory 
are, in one important point of view, favorable to the hot air en- 
gine. ‘The available power developed in this machine ought to 
bear a much larger ratio to the mechanical equivalent of the heat 
expended, than is true of the steam-engine, even when steam is 
worked with large expansion. But, in another point of view, the 
arengine is yet, even in theory, far behind the steam-engine ; 
siice, though it lays out the heat to advantage, it requires a very 
bulky and ponderous apparatus fo lay out the amount of heat ne- 
cessary for the creation of great power. Whether there is any 
escape from this difficulty is more than doubtful; but whether 
the evil may not be so far reduced as to render the engine an eli- 
gible motor on the ocean, for commercial purposes, if not for high 
speed, is a question which we are not yet justified in answering 
in the negative. 


Universitv of A! ibama, July 7, 1853 
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Art. XXIV.—On the occurrence of Crystallized Carbonate of 
Lanthanum ; by W. P. Buake. 


Tue mineral I am about to describe was found near Bethlehem, 
in Lehigh Co., Pa., associated with the zinc ores of the Saucon 
Valley. It was thrown out from a few feet below the surface, 
by the miners when sinking an exploring shaft near one of the 
veins of calamine in limestone. A single specimen of the mineral 
was preserved by Dr. W. W. Dickenson the superintendent, who 
at my request furnished me with a part of it for examination. 
The specimen was about three inches in diameter and attracted 
my attention by its delicate pink color and peculiar structure, be- 
ing an aggregation of thin plates and scales of a pearly luster, 
forming a light reticulated mass which was found to be highly 
crystalline on examination by a glass, and the crystals were 
apparently rectangular in form. A more satisfactory examina- 
tion of them was made by placing some loose fragments upon 
the stage of a microscope, and viewing them with a glass of 
moderate magnifying power. The appearance in the field of the 
instrument was beautiful and exceedingly interesting, each minute 
fragment being a part of a well formed tabular crystal, and retain- 
ing many of its edges and angles. It became evident that the 
angles formed by the meeting of the principal edges were oblique. 
Each large crystalline plate had upon its broad surface one or 
more smaller crystals. 

Two of the forms observed are here represented. 


The edges of all the crystals appeared to be beveled, and one 
or two were seen on which there was a double bevelment as re- 


presented in the second figure. 

The crystals were so very thin that it was not possible to meas- 
ure the inclinations of these planes. 

I however obtained the angles of the tables by the aid of the 
rotating eye-piece micrometer attached to Nachet’s large microe 
scope. ‘The crystal gave the angles 94° and 86°. 
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The measurements were repeated upon several crystals in dif- 
ferent parts of the field with uniform results, as here given. 


I. II. 11. Iv. v. 
Obtuse, 93° 30’ 93° 94 94° 93° 
Acute, 86°-S6° 30’ 862 

On examination by polarized light, the crystals were found to 
refract doubly. 

The isolated plates or crystals appear transparent, and nearly 
colorless, but when the mineral is seen in mass it has a beautiful 
pink or rose color, and is not unlike that of peach blossoms. 

The hardness is about 2 (Mohs’s scale ), or nearly that of gypsum. 

I obtained for the specific gravity at 60° F’. 2°666, which is the 
result of one determination only, and needs repeating, as minute 
parts of the light scales floated upon the water. 

The reactions of the mineral before the blowpipe are as follows. 

BB. In forceps—contracts greatly, whitens, becomes opaque, 
and when cold is brown and has a silvery lustre. Infusible. 

BB. In tube, gives off water abundantly. With borax in oryd- 
aling flame dissolves, giving a slightly blue glass which becomes 
reddish on cooling, and when cold has a purple or amethystine 
tinge. In reducing flame nearly the same. 

With microcosmic salt; a blue glass, while hot amethystine, 
and red when cold; the bead becomes opaque when but slightly 
heated, and retains a pink color. With carbonate of soda, a 
green reaction similar to that given by manganese. 

The crystals dissolve rapidly in dilute chlorohydric acid, with 
brisk effervescence ; ammonia precipitates from this solution a 
bulky precipitate of a delicate pink color which is insoluble in an 
excess of the precipitant ; the filtrate leaves no residue on being 
evaporated to dryness. 

The following are the chemical characters of the mineral as 
given by Prof. J. Lawrence Smith, who has kindly examined it 
for me. 

“The mineral gives all the reactions for lanthanum and didy- 
mum, water and carbonic acid. A gentle heat expels its water. 
It is readily dissolved in the stronger acids with violent efferves- 
cence, and if sulphate of potash be added to the solution, a 
granular precipitate takes place (characters belonging to cerium 
lanthanum and didymium). A concentrated cold solution of the 
sulphate deposits on boiling small prismatic crystals, which, redis- 
solved on the cooling of the solution, afford unmistakable evidence 
of the presence of sulphate of lanthanum or its like. The min- 
eral when heated to redness loses all its water, and a large portion 
of carbonic acid, but it requires along continued heat to expel the 
lst traces ; the residue is of a light brown color; if this be treated 
with nitric acid re-ignited and then thrown into water containing 
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one-hundredth part of nitric acid, it will be slowly but completely 
dissolved, an evidence of the absence of cerium. As to the pre- 
sence of didymium, it was only indicated by the color of the 
oxyd ; the quantity of the mineral was too small to enable me to 
decide in any way as to the amount of that substance mixed with 
the lanthanum. 
A quantitative examination, in which every thing was estimated 
directly, gave, 
Water, 24-09 
Carbonic acid, 22-58 
Oxyd of lanthanum and didymium, 54-90 


101:57 
The excess in the analysis is due to the peroxydation of a por- 
tion of the oxyds; but as we are not yet possessed of any accurate 
method of reducing them, the analysis must stand as it is. Other 
analyses were made of the separate constituents, the results of 
which accord with the above, and give the formula, LaG+s1, the 
per-centage of which is water 25-95, carbonic acid 21°11, oxyd 
lanthanum 52-94= 100 00. 
This carbonate is the artificial carbonate commonly obtained 
by adding the alkaline carbonates to a soluble salt of lanthanum.” 
I have obtained the following per-centage weights, for the 
separate constituents. 
(by ign.) 
I. 19°13 
IL. 54-9. 45-07 
IIL. ‘6: 45°36 
Another determination of carbonic acid gave 19-936 p.c. Sub- 
tracting the mean of the two determinations of carbonic acid from 
the loss by ignition gives, 25-68 per cent. as the amount of water. 
These results are sufficient to show that the mineral is a simple 
carbonate of lanthanum with three atoms of water, and I prefer 
to describe it as Lanthanite, although its composition is very 
different from that given by Mosander to the mineral found at 
Bastnas in Sweden, which has been examined in small quantities 
only, and possibly in a state of admixture, so that considerable 
doubt as to its constitution seems to exist; it is now important 
that it should receive atreéxamination as it very probably has a 
composition corresponding with the mineral just described. 
The occurrence of carbonate of lanthanum almost chemically 
pure with zinc ores in limestones of silurian age, is a fact of no 
small interest. It should be remarked, however, that the lime 
stones have decomposed to a considerable depth, and left the fine 
ore, together with peroxyd of iron and manganese, in the soil ; the 
Lanthanite was only six feet below the surface. 
New York, March 1853. 
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XXV.—The Normal of Curvature; by Georce 
Wuirttock, Prof. of Chem. and Nat. Hist. in Genesee College. 


Tue complicated method of the osculatory circle and its met- 
aphysical difficulties, has conducted me to the following solution 
of the problem of curvature, founded on the natural and simple 
relations of intersecting normals to the arc embraced by them. 

The equation of the normal to a curve 
at the point (y, 7), is 


y,, 7, being the co-ordinates of any 
point in the normal; so 
isthe equation of the normal intersecting the curve in the point 
ytk,z+h). Or, for o, the point in which the normals inter- 
sect, distinguishing the coérdinates of this point by y,, z,, the 
equations of the normals become 
[(ythy - y.)+(y thy k= —h, 
yt+k) —-y’ k 


and 
h h 


k 
fom which, reducing / to zero and observing that [“ =y’ and 


we have 
+1] 
Yo —y=! , and by substitution, 


(y’? 

Therefore, putting ¢, which we denominate the “ Normal of 
Curvature,” for the length of the normal embraced between the 
point and the curve when h= 0, there results, 


S=vV(y, +(2 
It is evident that the Normal of Curvature applies much more 
directly and simply to the problem of central forces than does 
the Radius of Curvature. 
Genesee College, May 7th, 1853. 
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Arr. XX VI.—Proposed Modification of the construction of the 
Ericsson Engine, with a view to increase its available power ; 
by Freperick A. P. Barnarp, Professor of Chemistry and 
Natural History in the University of Alabama. 


The deep interest with which the public have regarded the 
recent attempt of Capt. Ericsson to employ the elastic force of 
air expanded by heat, for the propulsion of vessels at sea, appears 
to have given place to a feeling almost of disappointment. What- 
ever hopes might still have been entertained by observers whose 
opinions are governed by visible results only, and not by theoretic 
deductions, of the practicability of attaining a materially higher 
degree of power with greater experience, such anticipations can 
hardly be indulged with any confidence by those who have read 
with attention the searching exatnination of the performance of 
the experimental engines of the “ Ericsson” ship, made by Prof. 
Norton, in the last number of this Journal. 

If, in connection with the article of Prof. Norton, we refer to 
the theoretic investigation of the general question by Major Bar- 
nard, of the U. 8. Engineers, in the April number of Appleton’s 
Mechanics’ Magazine, we shall be satisfied that there are difficul- 
ties in the way of increasing the efficiency of the engine in its 
present form, too serious to be easily surmounted. As to the fact 
that it has not yet been brought up nor nearly up, to the 
original estimate of the inventor, no doubt can possibly be enter- 
tained in any quarter. 

Taking the engine in its present form, there appear to be three 
modes, and only three, by which its power may be increased; 
and all these are attended by practical disadvantages of sucha 
nature as greatly to limit their availability. The first is, ob 
viously, to increase its size; but, in so doing, we increase the 
weight proportionally, and thus unfit the engine for the uses of 
locomotion. ‘The second, is to enlarge the supply cylinder only, 
increasing the quantity of air employed at each stroke; but this, 
besides requiring a similarly increased amount of fuel, necessarily 
increases rapidly the irregularity, or rather, inequality of action 
of the driving power, at different periods of the stroke. The 
third mode, isto diminish the fractional part of the stroke during 
which the air is admitted to the working cylinder, or to place the 
cut-off earlier in the stroke. But here a practical limit very 
shortly presents itself, in the occurrence of a resistance towards 
the close of the stroke, superior to the pressure on the working 
piston. With double engines connected as are those of the 
“ Ericsson,” such a resistance is not inadmissible within certail 
limits ; because the negative pressure in either engine may be 
overcome by the positive power of the other; but even with such 
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it may easily be shown, that when the cut-off is at a little short of 
j, the driving power will be reduced nearly or quite to zero, at the 
points where the component of negative pressure directed against 
the power of the companion engine is near its maximum; and, 
with a two-thirds cut-off, which has been recommended by Prof. 
Norton, and which is larger than that sometimes or usually em- 
ployed in fact on the “ Ericsson,” the balance of positive power 
at these points will become but little more than one pound to the 
square inch. ‘This indeed, is true only when there is no leak- 
age :—which, however, is simply saying that the disadvantage 
fails to become serious only in proportion as the advantage sought 
is unattained. 

In speaking of the possible modes of improving the performance 
of the engine, it is taken for granted that the safe limits of heat 
have already been experimentally found; and that consequently 
there is no room to look for improvement in this direction. And 
itis also admitted that the performance of the engines of the 
Ericsson will -very possibly and even probably, be improved, if it 
shall be found practicable to save the large amount of power, now 
evidently lost by leakage. But it seems not at all difficult to 
show that these engines, with their present dimensions and form, 
can never develop the amount of power which has been estimated 
for them by their ingenious inventor, even if all leakage should 
be stopped ; unless the heat imparted to the air should be made 
greater than we are told it has yet been. 

Whether any modification of the form of the engine can be 
eflectual to remove the difficulties in the way of its improvement, 
sreven partially to remove them, is a question which deserves 
examination. Apparently the hope of a favorable solution is not 
desperate ; and the object of the present paper is to offer a 
single suggestion looking in that direction. In order that it may 
be intelligibly presented, it will be necessary to throw the condi- 
tions of the problem into mathematical form. The symbols em- 
ployed by Maj. Barnard, in the article above alluded to, will be 
adopted so far as they serve. 

Put a= cross section of working cylinder. 

ma = the same of supply cylinder. 

t= the tension of the air in reservoir, when working with 
any adjustment of the cut-off. 

i’ = the same, when working without cut-off. 

1= length of stroke; /= {fractional part of stroke up to 
cut-off. 

n== ratio of expansion by heat referred to a unit-volume at 
the density of the air in reservoir. 

15 lbs. = pressure of the atmosphere to the square inch. 

1= density of the external air, relatively to that in re- 
servoir. 
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The consumption of air at each stroke, evidently equals al in 
bulk, it having been expanded n times by heat, 
al 
Same, reduced to density of reservoir, = “ 


Which would fill the supply cylinder to the height, es 


mn 
, 
Having a density = iy and a tension = j 


Now, if /=1, or there be no cut-off, this expansion becomes 
15mn ;—hence, t/= 15mn. 


But, if there is a cut-off, ¢= and 


If there is a cut-off, the air works by the expansion due to its 
natural elasticity during the remainder of the stroke, and its ulti- 
mate tension =/t, which, as above, =’. Hence, the final tension 
of the air in the working-cylinder is constant, wherever the cut- 
off be placed, and is the same as if no cut-off were used. 

From these data it is easy to find an expression for the mean 
effective pressure during a single stroke ; this being equal to the 
whole upward pressure on the working piston, minus the resist- 
ances divided by the length, which is unity. ‘This expression, 
reduced to its simplest form is as follows, putting P to represent 
the mean effective pressure during the stroke :— 

P = 1l5a(mn—1)+ 15am ( (1—n) hl hl mn). 

As n is necessarily greater and 7 less than 1, it is evident that, 
m and m remaining unchanged, the power will increase while! 
diminishes, and this without limit. A different conclusion drawn 
by Prof. Norton, seems to have resulted from leaving out of view 
a portion of the resistance. 

But, while this is the mean pressure, it will be seen that the 
actual pressure exerted at different periods of the stroke is very 
variable. ‘The maximum will occur in the beginning when the 
positive pressure is =at, and the resistance simply that of the at- 
mosphere = 15a. The minimum occurs at the close, when the 
pressure is =at’, and the resistances = ami + (1 —m). We 
have seen ¢’ to be constant, m and m remaining the same, what- 
ever may be the value of 1 But ¢ increases inversely as /, and 
without limit ; so that amt+ 15a(1—m) may soon be equal to, of 
exceed al’. 

This circumstance practically restricts the power of a single 
pair of cylinders within a moderate limit. But when two pails 
are connected as in the “ Ericsson” ship, so that one may be a 
mid-stroke when the other is encountering the greatest resistance. 
each may help the other out. And this it may do, even whet 
the resistance exceeds its own positive power at the momett; 
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since a large component of the resisting pressure will be thrown 
upon the crank and shaft. Nor is the power thus expanded by 
one engine to relieve the other to be regarded as a loss, since in 
the theoretical estimate of the power of either, the whole resist- 
ance is counted as negative. 

Still the reduction of the joint power of both engines to zero, 
or nearly to zero, at any point, is undeniable, especially when it 
is considered that this is a state of things resulting from an ac- 
tual increase of the mean pressure. The great evil resulting 
from the use of a short cut-off, is inequality of action, and the 
advantage of resorting to this expedient must be practically 
limited, unless a remedy can be found for this difficulty. 

To illustrate this fact, let us take an example. Putting m=%, 
n=2, and /= #, we shall have at’=20a, and amt+15a (1—m) 
=22ia; an excess of resistance nearly equal to three pounds on 
the square inch of the entire surface of the working cylinder. 
But x cannot equal 2. In practice, it will, probably, rarely exceed 
18; and will more probably (a point to be considered further on) 
fall below Put m=1°8, and 7=%. Then, and 
ami+i5a (1—m) =23a; the resistance exceeding the power of 
the engine by 5a, which, putting a=22100 sq. inches, as in 
Ericsson’s engines, = 110500 pounds. 

The power of the companion engine, at this time, (taking it at 
mid-stroke) will be =at=27a; and the resistance the same as in 
the former case, viz. =23a; giving an effective pressure of only 
4a, and leaving a balance of resistance against both engines = 
22100 pounds. 

If we would ascertain at what point of the stroke, in either en- 
gine, working as above, equilibrium will occur between pressure 
and resistance, we have only to make the resistance 23a which is 


constant for more than half the stroke, equal to —a; or ¢’ = 232, 
or 232=18; and r=— =°78. 
23 


Now, if the connecting rod be not more than four times the 
length of the crank, we may easily show that the power of a 
single engine, worked as here supposed, will entirely fail, while 
the angle between the crank and the line of the centre, or line of 
neutral effect, is still more than 70°, in the pushing stroke, and 
not much less in the pulling. At this distance, should the com- 
panion engine be called into help, it expends a power greater 
than the resistance it overcomes. But as this is only the initial 
point of the resistance, no serious task is imposed on the compan- 
lon, until the stroke is considerably farther advanced. 

The point at which the tax upon the companion will become 
amaximum, will vary with the position of the cut-off, and with 
the proportions of the parts of the engine. In the case supposed, 
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it oecurs between 40 and 45 degrees from the neutral line, and 
varies very slowly, through a considerable arc: the mechanical 
advantage of the driving engine increasing nearly as the resist- 
ance of .the opposing. During this time, the effective pressure is 
reduced below 14 pounds to the square inch. ‘The action, there- 
fore, of the double engine, though not entirely neutralized by 
this cause, is rendered very undesirably unequal. 

Without going into a more minute exposition of this branch of 
the subject, it is the design of the present article to suggest a 
modification of the form of the engine, by which it is believed 
that the unequal action resulting from the use of high tension 
may be in a measure removed, so that single engines may work 
with larger supply cylinders, without intervals in which the power 
will be zero; and double engines may carry the tension of the 
air in the reservoir to a much higher degree than is practicable at 
present, without encountering the difficulties which have been 
mentioned. 

The proposed remedy is not entirely unobjectionable itself; 
but it is apparently recommended by advantages more important 
than any objections which have yet presented themselves. And 
if its adoption shall render it possible to obtain as high power as 
has yet been reached in practice, from materially less piston sur- 
face, the most serious of these objections, which arises from an 
increase of the number of parts, and therefore of weight, wiil dis- 
appear. Possibly the modification may ultimately lead to a re- 
duction of weight. 

That the proposition may be understood, it is proper here to 
observe, that, at the commencement of the stroke, there is an 
amount of pressure which, at a high tension of the air upon these 
huge pistons, becomes absolutely enormous. With the tension 
aimed at by Ericsson, viz. 12 Ibs. above the atmosphere, it becomes 
no less than 265000 pounds. Before the completion of the half- 
stroke, this is reduced to one-third of its value, when it remains 
constant up to the cut-off, at the two-thirds’ stroke, after which it 
rapidiy diminishes, becomes zero at eighteen twenty-thirds of the 
stroke, and thence finally negative to the end. The object of the 
modification about to be suggested, is to provide a relief for the 
mid stroke, and to protract, to some extent, the period of positive 
action, by imposing a part of the burthen of overcoming the re- 
sistance upon the earlier part of the stroke, at present compara 
tively free. In order to effect this object, it is proposed to employ 
three cylinders and three pistons where Ericsson employs only 
two; aud to extend over a complete double stroke the labor ol 
driving each fresh charge of air from the atmosphere into the 
reservoir. 
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CC, Working Cylinder. P’P’, Condensing Piston Surface. 
C’C’, Condensing “ P’’, Supply Piston. 

Ohad Supply Reservoir, 

&c., Valves. F, Furnace. 

R’, Regenerator, O, Hot Air Chamber. 


PPP, Working Piston Surface. 


A reference to the accompanying diagram will explain what is 
meant. Let CC be the working cylinder, C’C’ a second cylin- 
der, corresponding to Ericsson’s supply cylinder, but which will 
here be called the condensing cylinder, and C’C” a third, which 
may be called the proper supply cylinder of this proposed engine. 
let P be the working surface of the large piston, P’ the con- 
densing surface of the same piston, and P” the supply piston.* 

The air is proposed to be admitted through valves on the top 
of CC’ into that cylinder, it is to be driven from that cylinder 
into C’C”, through valves in the bottom of it, this cylinder hav- 


* To avoid giving the pile of cylinders too great altitude, it is proposed to sink 
the condensing cylinder conside rubly within the working cylinder. For this purpose 
4 portion of the interior of Ericsson’s solid pistons must be removed, aud the cen- 
tral part made thicker, as represented. The working-beam is to be above the whole, 
4s in Ericsson's stationary single engines, instead of being placed between the sup- 
ply and working cylinder, as in the ship 

It will be observed, that by closing the top of the cylinder C’’C’’, and placing 
valves in P’’, we may, if we please, cause the communication with the reservoir to 
be made at the top of the pile, as in the Ericsson engines. This would have the ad- 
Vantage of allowing larger valve space between C’C’ and C’’C’’; but it would require 
the working beam to be placed somewhat higher, which, in a ship, may be a consid- 
‘ration worth attending to. 
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ing the capacity, predetermined, to bring it to the density of the 
reservoir. Finally, by the descent of the piston P”, it is to be 
discharged through V into the reservoir, R. 

Noattempt will be made here to discuss difficulties of a merely 
mechanical nature. Some such are foreseen, and also the means 
of obviating them; but if the proposed modification offers a real 
improvement, it will be time to consider them seriously when the 
subject acquires a practical importance. 

The disadvantages of the suggested plan are obvious at first 
sight; and therefore they may as well be enumerated at once, 
in advance. ‘They are, 

ist. A multiplication of parts, always to be avoided, if possible. 

2d. An increase, to some extent, of weight. 

3d. ‘The friction of an additional piston. 

The advantages are recognized only upon a more careful con- 
sideration. It will be seen, first, that the task of driving the air, 
after condensation, into the reservoir, is, by this arrangement, dis- 
tributed equally over the entire stroke, instead of being confined, 
as before, to a little more than one-halfof it. The total expendi- 
ture of force necessary in effecting this object, is, of course, neither 
increased nor diminished by the change. In the second place, 
the air of the condensing cylinder acquires its maximum of den- 
sity only at the very termination of the stroke; and hence the 
maximum opposition which it offers to the motion of the piston 
is deferred to the latest possible moment, instead of growing up 
rapidly before the completion of the half stroke, as in the present 
engines. In all this, there is no gain of power, certainly, but 
there is a great gain in equality of action. It might seem, in- 
deed, at first thought, that there is a loss of power, since the elas- 
tic force of the air undergoing condensation constitutes a resistance, 
according to this arrangement, throughout the entire stroke : but 
it will presently appear that there is a compensation for this, in 
the fact that this resistance is virtually exerted on only a portion 
of the piston P’, equal to P’—P”’. There is, in fact, no power 
at all absolutely gained or lost ; but a great deal of power is be- 
lieved to be made available by this construction, which could not 
otherwise be employed. ‘The effective pressure will be materially 
reduced at the commencement of the stroke, but will be greatly 
increased at mid-stroke, and will be more uniformly diffused over 
the entire stroke, not, indeed, doing away with, but deferring, the 
great resistance at the close. 

All this can be made to appear only by the aid of mathematical 
formule. The expression for mean pressure, though constructed 
upon somewhat different data from the former, assumes identically 
the same shape in the end, and is, 

P=15a (mn —1)+ 15am ( (1—n) hl /—hl mn) 
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If we would more particularly compare the proposed engine 
with that of Captain Ericsson in its present form, in regard to 
uniformity of action, we cannot do better than to select the points 
of maximum and minimum pressure in each. If the engines are 
double, then, when one is in the position of maximum power, the 
other will be at a mean, or at as near an approach to a mean, as 
the case admits of. We shall find that, while the plan now pro- 
posed will materially reduce the pressure at the maximum point 
below that of the Ericsson engines at the same point, it in so do- 
ing only reserves a large amount of force, to be subsequently ex- 
gended upon a part of the stroke where the mechanical advantage 
attending its application is much greater. ‘The minimum pres- 
sure in single engines, must, in the nature of things, be the same 
in both forms of construction ; but in double engines, the joint 
force of the pair at minimum will be much superior in the form 
now proposed, to what it can be in the present. In comparing 
these joint forces, in the expressions below, they have been tre ated 
as if they were exerted in the same straight line, instead of being 
perpendicular to each other in mean direction. But this will not 
interfere with the object in view, which is merely to illustrate 
the difference between the two constructions, in regard to uni- 
formity of action. ‘The maximum pressure, in a double engine, 
will obviously occur when one of the pistons is commencing its 
stroke, the other one then in action being about at mid-stroke. 
In Ericsson’s engines, we have seen that the effective pressure on 
the first may be expressed by the form, 


P=at— 15a (i) 
while that on the second will be, 
P=at—amt—15(l—m)a (11) 
and that on both together is, 
P= (2-—m)(t-15)a 


In order to reduce to a corresponding expression the condition 
of one of our proposed engines at the same moment, we must 
first determine the cross-section to be given to the cylinder C’C”, 
in order that its capacity may be just equal to the bulk of the air 
in C’C’, reduced to the required density. Now this bulk, being 
that of the constant supply, must be also equal to the constant 


al 
consumption, which we have seen to be = —. Of two equal but 


n 
dissimilar cylinders, the bases must be inversely as the altitudes. 
l 
Hence, 1: —::a:ma 
n 


in which m/ represents the ratio of the cross-section of C’C” to 


l 
that of CC, and is obviously equal to 
n 
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At the commencement of the stroke of one of the pistons, the 
pressure on its surface will be at, as before. But this will be op. 
posed not only by 15a, (the pressure on its upper surface) as in 
the former case, but also by that of the air in cylinder C’C” a 


the other end of the working beam, whose cross-section is —a 
n 


and tension ¢. The atmospheric pressure on the upper surface of 
the smaller piston favors the power, so that the expression for 
total effect contains these four terms, 


l l 
P=at —l5a+ - at 
n n 


{mn —l mn — 
(1) 
For the simultaneous effective pressure upon the piston, in ac- 
tion in the companion engine, at mid-stroke, we have, 
Pressure on under surface of working piston =+et 
Atmospheric resistance, upper surface = — 15(1—m)a 
80m? n 


= 15a 


Resistance, partially condensed air, on P’ =— 74 
mn -- 


30/m 


Favoring pressure of same, on P” st 


7 


Resistance, condensed air, passing into reservoir =—at-. 


The atmospheric pressures on the two pistons, P’”, at opposite 
ends of the beam, balance each other. 
30m? n 
n+l 
follows. At mid-stroke, the undergoing condensation half fills 


The co-efficient of a, in the third term, » is obtained as 


l 
cylinders C’C’ and C”C”. Its bulk is therefore equal to 5(m+ a 
\ 


Let ¢’’= the corresponding tension, and we have 
] 30mn 


t’= 

n mn+l 

which tension, acting on the surface of P’=ma, gives the term 


l 
as above. In like manner, ¢” acting on the surface, —a, of P", 
n 


gives the next following term. 
All the expressions above, united and reduced, give 


P=15a( l ~ mn+l 


This, added to the last, gives, for the effective power of both 
engines, 


(2) 


l n mna+l 
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Assigning now to /, m, and n, the values heretofore employed 
respectively, we shall find, by comparing (i) and (ii) with (1) and 
(2), and by comparing (1) with (11), that while the total effective 
pressures of both the mutually auxiliary engines, taken together, 
are not widely different, yet the parts which make up this total 
are remarkably unequal in the two cases. The substitutions of 
the numerical values of the letters, give the following results ; a, 
as before, being taken at 22100 sq. in. 

(i) 12a = 265200 Ibs. 
7°555a = 166977 “ 
4a = 88400 

= 6-286a = 138920 
16a = 353600 

(Il) = 13°84la=305897 “ 

It appears from these comparisons, that, at the moment of maxi- 
mum joint effective action, one of the laboring pistons of Ericsson’s 
engines is sustaining three times as great a pressure as the other ; 
and that this is precisely the piston of which the power is applied at 
the greatest mechanical disadvantage. By the other construction, 
this inequality is much reduced. ‘The ¢éotal of effective action is 
also diminished at this point by the proposed plan; as it was de- 
signed to be, for the benefit of a later period of the stroke. 

The point of maximum resistance is likewise, when a cut-off 
is employed, the point of minimum elasticity of the air in the 
working cylinder—that is to say, the end of the stroke; and this 
will therefore be the point of minimum joint effective pressure in 
the pair of engines. In Ericsson’s engines, we have, for the pis- 
ton finishing its stroke, 

P=at'—mat-15(1-—m)a (i’) 
and for that at mid-stroke, as before, 

P=at—amt—15 (1—m)a. (ii’) 
For an engine working without a cut-off, these expressions are 
obviously equal; but it is otherwise for one which works expan- 
sively. 

In the newly proposed form, the expression for the first piston 
isexactly the same as (i’). There is no escape from the neces- 
sity of encountering somewhere a resistance equal to the full ten- 
sion, t, exerted against the entire surface of the condensing piston. 
This, moreover, happens, when ¢ has run down to ¢’ in the work- 
ing cylinder; that is, when the positive pressure is least. We 
have, therefore, for piston finishing its stroke, 

P=at/—amt—15(1—m)a (1’) 
And, for the piston, at mid-stroke, as before, (2) 
mn—l 


P=15a(™ } (2’) 


Stconp Serres, Vol. XVI, No. 47.—Sept., 1853. 
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The total of i’ and ii’, for the Ericsson engine, is, (¢ and ¢’ being 
eliminated, ) 


P=15a [ | (V) 


The similar total for the other is, 
l—m mn—l 


P=15a[ m(n tet!) 2 | 


Comparing these, as before, we have, 
= —5a=— 110500 Ibs. 
— 5a= —110500 
+4a=-+88400 
= +-6-286a = 138920 
=-—a= 22100 
= +1:286a = + 28420 “ 

It thus appears, that, at the point of minimum pressure, engines 
constructed in the proposed form would have a considerable bal- 
ance of positive power, even were their action directed in the 
same straight line, which it is not. In point of fact, arranged as 
they are, Ericsson’s engines, with a cut-off at two-thirds’ stroke, 
always preserve a balance of positive power at the point of great- 
est exigency ; but for the same reason, the balance is much more 
in favor of the form now proposed, hardly descending at any time 
below 4a. This estimate is founded on the supposition that the 
connecting rods are at least four times as long as the crank. 

Since hot-air engines, not working in pairs, infallibly encoun- 
ter a resistance greater than their direct positive power at the mo- 
ment, whenever, working with a short cut-off, they approach the 
close of the stroke, the power of such engines is seriously lim- 
ited. It appears that by adopting the construction here suggested, 
the zero point of pressure will be thrown materially later, and the 
limit within which the engine can be worked without encounter- 
ing predominant negative pressure, will be enlarged. ‘These are 
points upon which, with others, it is proposed to enter more fully 
hereafter, should the importance of the subject appear to justify it 

In what has been said in the present paper, no notice has been 
taken of the effects of leakage, of friction, or of the clearance ol 
the cylinders. ‘Those are matters of practical importance, but of 
no immediate interest in a discussion like that just now in hand. 

Thus far, moreover, the proportions and dimensions of the 
Ericsson engines have been adopted, and a cut-off has been sup- 
posed to be placed at two-thirds of the length of the stroke. By 
an application of the formule however, it will be seen that 
single engines of the proposed form may be worked with much 
larger supply cylinders than have yet been used, with corres 
ponding increase of power, and without negative pressure ; and 
that double engines, by the use of a cut-off, and by working 
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against some negative pressure, may, with similarly enlarged sup- 
ply cylinders, acquire much greater efficiency. 

Without enlarging upon this point, it will be sufficient to take 
the expression for mean pressure already given, and substitute in 
it larger values for m. If m=1, and /=1, n being 1'8, as before, 
we shall obtain a mean pressure of 70200 Ibs. and, with nine 
revolutions, and a 6 foot stroke, a horse-power of 230. 

If 2 be put =§%, m and m remaining the same, the horse-power 
rises to 1340. But with this adjustment, the periodicai resistance 
becomes intolerable. Indeed, it is obvious that when m is equal 
to 1, no single engine can work with a cut-off at all, without a 
heavy fly; nor with a short cut-off, even with the aid of sucha 
regulator. For when m=1 and / also =1, the power and resist- 
ance are exactly balanced at the end of the stroke.* But double 
engines may have great power, with a condensing as large 
as the working cylinder, and without objectionable negative pres- 
sure. Thus, put m=1 and /=3, and the horse-power of a single 
engine rises to 390. 

The maximum effect is not attained, however, with m=1. 
The expression for mean pressure, viz., 

>= 15a (mn —1)+ 15am ( (1—m) hl mn) 
becomes a maximum (n and / being constant) when 
hl m= —1) hil. 

Which with n=1°8, and 7=1, gives hl m=-212214, and m= 
12365. The power increases very slowly however, with the 
approach to the maximum, rising (with 7=1) only from 230 to 
to 254 horse-power, with an increase of the supply of air amount- 
ing to nearly 25 per cent. The question of the power of the fur- 
nace to heat this great amount of gas becomes now serious; but 
the more important question is the economical one ; it being self- 
evident that the gain in power from this source, is not, beyond 
certain limits, a compensation for the increased amount of fuel 
consumed. 

If, nevertheless, the form, which it has been proposed in this 
paper to give to the engine, be adopted, it may easily be made to 
appear that true economy will be consulted by enlarging the sup- 
ply cylinders beyond the dimensions adopted by Ericsson. It 
Was a part of the plan of this paper to present certain calculations 
upon the question of the most economical proportions. But when 
these are settled, (if they can be so theoretically) the important 
practical question remains for experimental determination, whether 
or not the furnaces can be made competent to supply the increased 


* In Ericsson’s engines, if m=1, the power is zero throughout half the stroke, even 
when working without a cut-off. In fact, this paralysis of the power exists through- 
out much more than half the stroke, in consequence of the heat developed by com- 
Pression, as is shown further on. 
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demand for heat. To avoid protracting this discussion, this 
whole subject is reserved for future consideration. 

In regard to the power actually developed by the engines of 
the “Ericsson” ship, it is much below what, from the data, 
might have been expected. The inventor was justified in beliey- 
ing that, with the proportions and dimensions adopted, with a 
heat of 480° EF. or upward, and with a two-thirds’ cut-off, each 
engine of the pair would exert a power equal to that of 300 
horses. ‘To what cause their inferior performance, is to be at- 
tributed, is not perfectly clear. It may be owing, in a measure, 
to a deficient heating power. It seems impossible to ascribe it 
wholly to leakage. It is worth consideration, whether, after all, 
it is not ina great degree a consequence of the expenditure of 
much of the force developed, upon a portion of the stroke where 
it acts at the highest mechanical disadvantage ; and of another 
portion, in the mutual aid which these engines are required to 
furnish each other, after their power has become very much re- 
duced, and when they are precisely in the position in which they 
ought to act most efficiently. 

One advantage which must result from the adoption of the im- 
provement which it is the object of this paper to propose, has not 
thus far been alluded to. It consists in the unintermitting and 
uniform flow of the supply of condensed air into the reservoir.* 

As a consequence of this fact, indeed, we may be enabled to 
dispense with a reservoir almost entirely, without increasing the 
disadvantge of a perceptible fluctuation in the pressure on the 
working pistons. 

Thus far no notice has been taken of the important fact, that 
the temperature of the air which is driven into the reservoir by 
the supply cylinder, is very materially changed by the compression 
to which it is subjected. This circumstance cannot but exert an 
important influence on the working of the engine. But as yet 
nothing which has been written on this subject, and which has 
fallen under the notice of the present writer, has touched this 
material point. 

It is proposed, therefore, in brief, to examine the question, what 
should be the legitimate influence of heat developed by compres 
sion, and to modify the formule used in completing power, so as 
to allow for that influenee. Hitherto the tension of the com- 

* In the reservoir of a single engine, working with a cut-off, there would still be 
a slight fluctuation of pressure, because the draught is intermitted, while the supply 
is eonstant. But, in double engines, employing but a single reservoir, this fluctuation 
will nearly disappear. It is evident that the pressure might be rendered absolutely 
constant, if the case required it, by means of a large piston working in a cylinder at 
tached to the reservoir, and weighted to the exacted pressure required. A co” 
trivance similar to this is employed to equalize the blast of tub-bellows in furnaces 
For a locomotive engine, however, it would be a cumbrous and undesirable attach 
ment. 
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pressed air has been inferred as if it depended upon nothing but 
altered density, according to the law of Mariotte. But this ts to 
compute the power of a caloric engine, by disregarding a material 
part of the caloric in the case. 

' It is evident that, if ¢ is the tension of the air in the reservoir, 
then the air in the supply cylinder will open the valves and begin 
to enter the reservoir (in consequence of the elasticity due to heat 


t 
of compression), before the density reaches is: In Poisson’s 


Traité de Mecanique, we find the following formula adapted to 
this case. 


; (I) 

In which p and p’, ge and ¢’, denote the pressures and densities 
of the same air before and after compression, respectively, and 7 
expresses the ratio between the specific heats of air at constant 
presstire and at constant volume. ‘The mean of the valves given 
for; by Poisson, is 1:36.* 

The first consideration which presents itself, is that the eleva- 
tion of temperature in the supply cylinder, (which will shortly 
be imparted to the reservoir,) will reduce the value of n: for » 
has been referred to a unit of bulk having the temperature and 
density of the air of the reservoir. It is evident therefore, that 
taking 2, m and the temperature of the working cylinder as con- 
stant, the value of m will be constant also, and may be determined 
by the aid of the foregoing formula, suitably combined with the 
following, which denotes the sensible temperature of the air 
alter the change ; 


In which @ and express the temperatures before and after the 
change of density, © represents the number of degrees of increase 
of temperarature required to double the bulk of air taken origi- 
nally at the temperature of 32° Fah., (=491° F., according to 
Regnault,) and ¢ and ¢ are used as before. 

But, assuming these several elements to be variable, 2 becomes 
afraction of all of them. We may find a general expression for 
its value, and thus, if we please, eliminate it, as follows. 


* In the London and Edinburgh Phil. Mag., for June, Mr. Rankine employs 1°41 
the value of this ratio as determined from the velocity of sound,) in comparing the 
theoretic results of his inquiries upon the specific heat of air, with the recently pub- 
lished experimental determinations of Regnault. The values so clesely accord, as 
make it evident that this number is much nearer the truth than that employed in 
the text. As the present article was written, however with a view to publication 
in the July number of the Am. Journal of Science, the article, above alluded to had 
tot fallen under the notice of the writer, at the time of its preparation. The com. 
putations which follow, stand as originally made, with the value of 7 =1°36. 
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Put 7'= temperature of air in working cylinder. 
6 = temperature of the weather. 
6 = temperature of air after compression by the condens- 
ing cylinder.* 
= number of degrees of heat required to double vol. of 
air, at original temperature of 32° F. 
- density of the atmospheric air at the time, which 
may always be assumed = 1. 
go’ = density of air in reservoir, which (¢ being 1) we have 
mn 


l 


y= 1 
Hence, (II), *=(9+4 — 


0 
> 


already seen must be equal to 


It is evident that, 
or (9+ )n—O=T. 


(T+ 
: (O+6)mr nr! 
Or - and 
O+6 m 
Hence, putting / and m, each =%, as before, assuming 6=28° 
(weather temp. =60° F. ), and 7'=450° (being = 482° F’.—as high 
a heat as is probably safe), we shall have m= 1-55 very nearly. 
Returning to equation ({1) with this value of the co-efficient of 
expansion, we have “=116°-5, or 148°'5 above the zero of Fah- 
revheit. 
Equation (I) furnishes also the tension due to this value of n, 
which is 27°2 lbs. to the square inch. 
The formula heretofore given to express the mean pressure 
will now no longer be applicable; since, in the construction of 
that formula, density was assumed as a just measure of tension. 


That is to say, 7 Was put equal to — of Poisson’s formula; where- 
Oo 


as 5 . Moreover the area of the logarithmic curve will no 


longer truly express the elastic force exerted by the air during 
expansion or compression. Instead of this we must substitute 
that of a different curve, whose absciss, z, is the altitude of the 
column of air undergoing change of density, and whose ordinate 
is ¢’’, the tension corresponding to that altitude. Fr the positive 
term of variable pressure, we have the maximum tension =4, 


and by (1), 


* These temperatures are to be estimated from 32° Fahrenheit, and not from the 
zero of that scale. 
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Then, if u represent the area of the curve, 


= z'-7+C. 


But, when z=/, u=o: Hence C=— 
At the end of stroke, z=1; Hence, 
lt(ly-* -1) 
which is to be multiplied into a, the area of the working piston. 
For the negative term, or that expressing the resistance of the 
air undergoing compression, make, 2, the absciss, the supplement 
of the stroke, or the part of the stroke which remains at any 
time to be performed. Then the bulk of the partially compressed 
air, at that moment, will be made up of the part amz, in cylinder 


L, 
CC’, and a-l-—~z), in cylinder C’C”; or will be a total of 


~+(mn—l)z), And the corresponding density will be found 


from this proposition : 
a mn 
+-(mn—l)x): amtilid 
The tension, ¢’”, corresponding to d’’, will be (1), 
=15mn (/+ (mn—/)z) 
And, as before, 


L5mn7 1-7 
fi da (mn—l)a 


l5mn? 
=0: o C=— 
If z=0, u=0; or ¢ 


If r=1, the density is minimum; and then 


— 
15mn’ 15mn 
Po (mn) *~’— 


(1—7)(mn—l) (1—y)(mn—/) 


lina? 
Or P= mn' 7—1'-7) 


~( 1-7)(mn-1 
which is to be multiplied by the difference of the surfaces P’ and 
mn-l 15m — 


P’—ma- -a=———a, giving, finally, P= ——(mn ~'=1'~7)a, 
n n 


The several terms, then, which make up the mean pressure, 
will be as follows : 
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Positive pressure, before cut off = + alt 
b-'-] 
alt 


n 
l5amyn?- 


Negative pressure, in supply cyl. 


Balance, neg. pres. in cond. cyl. = — ae '~n'-7-]') | 


Negative atmospheric pressure = — 15a(1—m). 


Whence, 
P=alt+alt -—— — — 
n 
which is the mean pressure during the stroke. By eliminating 
/mn\7 


\T)? 
15am 
l5al'~ mn i 


¢(=15 and reducing, we shall have, 


15a(1-m), 


But, as we have seen that » is dependent on / and m, this sym- 
bol also must be eliminated, in order that the equation may con- 
tain only independent variables. 

(T+9\7 _ (T+9\7. 1 
n= } ut «=| ; and 
\ O46] \m/ \ \m 
Substituting this value and reducing, the equation becomes 
1)? 


>= 15al Ym 7 wh 


(¢ m 4. 
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97-1 


—15al 1 mu’ (ul 
+m-1] 


This equation is too complicated to admit of a general discus- 


But, by making particular suppositions in regard to m and 
Thus, 


sion. 
1, it may be, in some cases, materially simplified. 


m and / each =1, it becomes 
(u—1)— ——| 
—y | 
Which, substituting the numerical values of the symbols, gives 
P=2°55a=56400 lbs. ; or, with ten revolutions and a six-io0t 


stroke, a horse power of 205. 
If we make m and / equal to each other, and put a new syir 


bol, as 4, to stand indifferently for either, the equation becomes, 
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P=15af '(u—1) _ 1] 
If, in this, we put 4=°8, we shall obfain P=3'69a=81550 lbs., 
or 296 horse power. 

With 4=%, we have P=3-38a=74700 lbs., or 271 horse power. 
It thus appears, that, when m and m are equal, the variation is 
sow below J or m="8. But the uniformity of action is in favor 
of the higher numbers. 

In the expression above, at its maximum value, 


But the value of P is hardly perceptibly greater at this point, 
than for some distance on either side of it. 

The comparison of these results, however, with those which 
may be obtained by making m greater than /, will show that it is 
not true economy to make these two numbers equal. If m be 
put="75, while 2 remains=%, the power will ascend to 4-415a= 
97570 lbs., which, supposing two revolutions and six feet stroke 
as before, gives a horse-power of 354. Putting m=-85, and /= 
j, the pressure becomes 4°92a = 108700 lbs. =395 horse-power. 

Values of 2 and m like these cannot possibly be employed with 

advantage in an engine constructed on the plan of Ericsson’s; 
since they would render the action almost spasmodic in character. 
and reduce the minimum power of the pair of connected engines 
below zero. We have seen that a cut-off was actually used in 
the ship, which was considerably less than § ; but it is very evi- 
dent the defects of the machinery prevented the attainment of 
the tension due to such a cut-off; which, therefore, failing to 
secure the advantage aimed at, failed also to make the evil very 
conspicuously manifest. But this evil is sure to occur, and is 
likely to interfere seriously with, if not completely to counteract, 
the advantages presented by this means of gaining power, just in 
proportion as leakage is stopped, or other causes which may keep 
down the tension are removed. 
_ The construction now proposed will be, in a great manner, 
itee from these disadvantages ; and hence the powers last stated, 
ranging from 350 to 400, are obtainable without difficulty. Such 
powers are more than sufficient, according to the investigations 
of Prof. Norton, to make these engines available for purposes of 
speed in ocean navigation. 

Nor are these increments of power accompanying enlargement 
of supply cylinder,. attended with an economical disadvantage. 

we compare the powers on the two suppositions, /=%, m=8, 
and /= 3, m=, we shall see that, while, in the latter case, the 
poWer is increased 30 per cent, the volume of air to be heated is 

Serres, Vol. XVI, No. 47.—Sept., 1853. 32 
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increased only 124 per cent. If m=-85, the increase of power 
is 46 per cent., while that of the volume of air is only 28 percent. 
It is, nevertheless, still a question to be settled experimentally, to 
what extent the volume of air can be increased, without exceed- 
ing the power of the furnaces. But at any rate we are justi- 
fied at present in saying, that there is no good reason, as yet, for 
despairing of the success of this ingenious invention. 


Univ. of Alabama, June 1, 1853. 


Arr. XX VII.—WNote on the Parasitism of Comandra umbellata, 
Nutt.; by Asa Gray. 


So long ago as the year 1847, Mr. William Mitten, an Eng- 
lish botanist, communicated to Hooker’s London Journal of 
Botany, (vol. vi. p. 146, plate 4,) a brief article, on the economy 
of the roots of T'hesium linophyllum ; in which he shows that 
the roots of this plant are parasitic ; the ramifications of the root 
forming attachments, by means of suckers, with the roots of ad- 
jacent plants of various species. ‘The same parasitism probably 
occurs in other species of T’hesium, if not in the genus generally. 
But I am not aware that the fact has been confirmed on the con- 
tinental species, which are somewhat numerous, although atten- 
tion has been called to the subject by the reprint of Mr. Mitten’s 
article in the Annales des Sciences Naturelles (in the volume 
which bears the nominal date of 1847,) and an interesting exten- 
sion was at once given to the discovery by M. Decaisne, who de- 
tected a similar parasitic attachment of the rootlets of Melanipy- 
rum pedicularis, and other rhinanthaceous plants long known to 
be uncultivable. 

In the Botanical Text-Book, I had called attention to the re- 
lated genus Comandra, which replaces T’hestum in this counuy, 
as likely to exhibit the same parasitic economy, but, pressed by 
other occupations, had neglected to make the examination my- 
self, nor had I any notice of the observation having been made by 
others, although Comandra umbellata is everywhere a common 
plant in the United States. 

The discovery, however, has now been made by my esteemed 
correspondent, Mr. Jacob Stauffer, of Mount Joy, Lancaster 
County, Pennsylvania. He has recently sent me fresh specimens 
of Comandra umbellata, with its elongated and woody subter- 
ranean stems, giving off numerous roots, the branches of which 
are often expanded at their tips, into a small tubercle or sucker, 
which is implanted by its disk-like surface upon the bark of ad- 
jacent roots, principally of shrubs. ‘The foster-plants, in the 
specimens communicated, are Blueberries and Huckleberries, 
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(Vaccinium vacillans and Gaylussacia resinosa). Mr. Stauf- 
fer’s speciinens are accompanied by a neat drawing, illustrating 
the mode of attachment. This I would gladly forward for the 
engraver: but it will suffice, perhaps, for the present to say, that 
the attachment is similar to that so clearly exhibited by Mr. Mit- 
ten, in the plate which accompanies his article; only that the 
rootlets in Comandra arise from subterannean stems, and the 
suckers so far as [ have examined, do not appear to penetrate the 
foster root deeper than the surface of its wood. 


Since the above was written and in type, I have received from 
Mr. Stauffer the announcement of his discovery of the parasitism 
of Gerardia flava, accompanied by a drawing which exhibits it, 
ad a specimen which plainly shows the attachment. The 
numerous branches of the root are not only attached by discs or 
suckers to the bark of the root of the foster plant (in this case 
either white oak or witch hazel,) but also are implanted upon 
each other, forming parasitical anastomoses. I trust that Mr. 
Staufier will continue these researches, and will publish the 
results, illustrated by his drawings. 


Arr. XX VIIL— Reviews and Abstracts in Anatomy and Physi- 


ology ; by Dr. I. Burvyerr. 


. Anatomy of the Nervous System of Rana pipiens. By Jerrrigs 
Wyman, M.D. Smithsonian Contributions to Knowledge. pp. 5}, 
2 plates. March, 1853. 


Tuts is one of the few Monographs upon special anatomy that 
have appeared in this country. ‘The Monograph belongs to 
the highest class of descriptive science: it is the handling of a 
subject in all its special details, and as though it were, at the time, 
the grand one for consideration. Philosophical seience in its 
highest form can proceed only from scientific monographs, for the 
philosophical relations of any science are correctly understood 
oly when resting on full and complete data. 

Prof. Wyman’s memoir contains many entirely new anatomi- 
cal details, and is replete with sound, philosophical remarks on 
the homological and other relations of the vertebrate nervous 
centres. 

Where there is so much worthy of special notice, we must be 
content to indicate a few of the principal features. 

After pointing out some of the anatomical relations of the 
factory lobes, Prof. Wyman remarks : 

“A condition of things rarely met with, perhaps only in a few 
Anourous Batrachians, is the fusion of the right and left olfactory 
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masses, with scarce a trace of any indication that they are double 
organs. . . . . . This union of the olfactory lobes, how- 
ever, is analogous to what occurs in the cerebral lobes of sharks 
and other Plagiostome fishes, and in the optic lobes of the Lepi- 
dosiren, and, as it seems, in Menobranchus. Their fusion is a 
subject of additional interest, since it tends to show that they are 
developed from a single embryonic vesicle, and not from a pair of 
vesicles. If this statement be true, then we have the olfactory 
lobes arrested in their development, previous to the division of 
this vesicle. An analogous state of things is easily shown ina 
chick of the fourth day, where the optic lobes form a single ves- 
icle, though they subsequently become double and widely separ- 
ated from each other. In Lepidosiren, according to Owen, there 
is but one optic lobe, and that on the median line; we may 
therefore regard this last as the vesicle undivided. The fusion, 
or rather the absence of separation, of the cerebral lobes of Pla- 
giostome fishes, is undoubtedly to be explained in the same man- 
ner.” —pp. 7, 8. 

In speaking of the cerebral lobes, their distinct separation here 
is forcibly dwelt upon as an interesting anatomical feature, as 
connected with the complete duality of the function of these 
parts ; and the opening through the brain downwards, which is 
made by the closing up of the fissure between the cerebral lobes, 
might seem at first comparable to the wsophageal ring of the 
invertebrates. Prof. Wyman here improves the excellent op- 
portunity for some very sound remarks on the real grounds of an 
homology between the nervous centres of the vertebrate and ar- 
ticulate divisions of animals. He says: 

“ Although frequent attempts have been made to homologize 
the nervous systems of vertebrates and articulates, yet in reality 
there seems to exist no correct basis on which the alleged homol- 
ogy may rest.” 

After noticing the advocates of this view, and some of their 
grounds, he continues: 

“If there be any homology, it seems to us as if the whole 
nervous system of the articulates, as far as it is developed, should 
be homologous with a corresponding portion of that of the ver- 
terbrates. [f the subcesophageal ganglion is homologous with 
the medulla oblongata, that which foilows it should be homolo- 
gous with the spinal cord. . . . . . . Ifatrue homology 
existed, we ought at least to have representatives from the articu- 
lates and vertebrates, in which the identity would be obviously 
proximate, if not absolute. But as yet, there has been described 
no instance where the spinal cord, structurally considered, is fait- 
ly and distinctly represented in the articulates, nor among verte 
brates any true ganglionic chain with an cwsophageal ring through 
which the cwsophagus passes.” 9. 
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These doctrines of homology, with different divisions of the 
animal kingdom, demand the fullest attention from anatomists 
and physiologists, for our most comprehensive ideas of organiza- 
tion, and our highest views of the nature and permanency of 
grand types in animal life, depend upon our discrimination care- 
fully between what constitutes a true homology, and what is 
merely a similarity of functional relations. In former times the 
writer, following Rathke and Geoffroy St. Hillaire, was the advo- 
cate, from embryological data, of thisalleged homology between 
the nervous centres of these two grand divisions of the animal 
kingdom. Subsequently, however, extended and enlarged views 
of the character of grand typical forms, have shown the inadmis- 
sibility of such doctrine, and we are pleased to find here so clear 
an exposition of the real character of this hypothesis.* 

Passing over the details of the description of the cerebral cen- 
tres, and meeting our author at the cerebellum, we find some very 
noticeable remarks upon that disputed point, the function of this 
organ. He says: 

“The low degree of the development of the cerebellum in 
frogs, naturally suggests to us an inquiry as to the nature of its 
functions, and likewise leads to the couclusion, that, whatever 
those functions are, they must, on analogical grounds, be sup- 
posed to have a low state of, activity in comparison with the same 
organ in those animals in which it is proportionately more largely 
developed. The low development of this organ in frogs and 
eyclostome fishes is certainly at variance with either the more 
generally received theories entertained by physiologists of the 
present time ; namely, those of Gall and Spurzheim on the one 
hand, and of Flourens on the other. It would be difficult to re- 
concile either of them, or perhaps any existing theory with nu- 
merous other facts afforded by comparative anatomy, all of which 
tend to show a vast disproportion, at least, between the size of 
the cerebellum and the activity of the functions of which it is al- 
leged to be the seat. As regards the theory of sexual instinct, 
this function is certainly not less strongly manifested in the lam- 
prey than in crdinary fishes, as the trout or the herring; yet how 
widely different is the relative size of the organ in the two.” 

Speaking of the theory of Flourens, Dr. Wyman says: 

“His theory, that the cerebellum coérdinates muscular motions, 
lsopposed by numerous anatomical facts, as well as by some of 
the results of pathology ; for out of ninety-th: ee cases of lesions 
of the cerebellum, Audral found but one to sustain the theory of 
Plourens. . . . . . . We will take one more illustration 


* It may not be out of place to mention in this connection a work which is well 
deserving the attention of all philosophical anatomists as to the point in question; 
vz, Observationes de prima Insectorum genesi adjecta articulatorum evolutionis 
tum vertebratorum comparatione, Diss. Inaug. By Albert Kélliker, Turin, 1842. 
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of the inconsistency of this theory (and it equally applies to that 
of Gall and Spurzheim) with facts ; we will contrast the organ in 
question, as it appeared to us in the recent dissection of a porpoise 
(Delphinus phocena) and of a shark (Carcharias obscurus), 
Both of these animals are predacious, both pursue their prey in 
the water, both are endowed with great rapidity of motion, both 
are capable of readily and suddenly changing their direction, and 
both move by the alternate flexion and extension of the vertebral 
column ; I know of no reason for supposing that the power of 
coérdination is materially different in the two; and in these in- 
stances the mass of the body was in the two nearly the same, and 
yet the cerebellum of the porpoise is not only relatively, but ab- 
solutely, several times larger than the whole encephalon of any 
other fish whatever.”—pp. 13, 14. 

No doctrine was ever received more kindly, or treated more 
justly by scientific men, than that of phrenology in its day. It is 
true that the pretensions and premises on which it was urged, 
were of a much higher character than those of other doctrines 
introduced to the public ; but these had a speciousness, since there 
were arrayed for their support some facts in comparative anatomy, 
whereas the case appears quite different when ail the facts with 
their relative bearings are studied. ‘Fhe sexual function of the 
cerebellun has always been considered one of the strongest points 


in the system of Gall; and as for the geography (so to speak) of 


the cerebrum, what reflective medical student is there, who has 
had an opportunity to open half a dozen heads and to dissect the 
brain, who has not seen the striking irrelevancy of the whole 
doctrine to facts; we refer here to the pretended organs on the 
brain’s surface being evinced by corresponding prominences on 
the cranium. The allotment of certain portions of the brain 
for the performance of certain classes of mental action, is another 
thing ; but even this is without that comprehensive support which 
could entitle it to a scientific character. 

From the anatomical descripticn of the grosser parts of the en- 
cephalon, Prof. Wyman proceeds to a consideration of the inti- 
mate anatomical structure of the brain as elucidated by micros- 
copical inquiry. In this subject are involved points of the highest 
physiological import, and about which some of our best observers 
are very far from being agreed. As this is a subject to which the 
writer has paid some special attention of late, and moreover as his 
own results quite accord with those of Prof. Wyman, he will dis- 
cuss the points freely in his own language. 

Many details connected with the intimate composition of nerv- 
ous tissues have long been satisfactorily settled by microscopists. 
It is no longer disputable as to the variety of the forms these ele- 
ments take, neither is it a question as to their cell-composition. 
All nervous tissue has but two elements, the vesicular or genera- 
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tive, the tubular or conductive. The former composes the grey 
substance of the ganglia or nervous centres, the latter forms their 
medullary portion and the nerves. ‘The question at issue of late 
among microscoptcal anatomists, is, what is the precise anatomical 
relationship between these two portions of nervous matter. Do 
the primitive nervous fibres enter the grey matter, wind about 
among the nerve-cells and ganglionic globules, and finally ter- 
minate in looping anastomoses, as has been advocated by our 
earlier observers; or do these primitive fibres terminate infundt- 
buliform in ganglionic vesicles, as has recently been advanced by 
some of our best microscopical observers ? 

The decision of this point is important in connection with the 
origii and transmission of nervous force. 

We will refer briefly to the historical relations of this subject. 
Many years since, Reinak discovered in the nervous tissue, large 
vesicular bodies which had irregular digital prolongations. These 
prolongations he maintained were continuous into the grey fibres 
of the nervous substance. This view was soon after verified by 
Hannover, who after some extended research, concluded that the 
nervous centres contained two kinds of ganglionic vesicles, those 
which were simply spheroidal, and those which had processes which 
were continuous with the nerve fibres. Since then there have 
followed net a few observers with results of a similar import, and 
whose names we have indicated below.* Chief among these, 


* For the sake of convenience of future reference, we here give the names of those 


iV 


observers who have studied this subject. 


Remak, Observ. anat. micros. dé Syst. nerv. Struct. Berlin, 1838; also in Miiller’s 

Arch. 1843, p. 200. 

Hannover, Miiller’s Arch. 1840, p- 555; also Recherch. micr. sur le Syst. nerveux 

1844, p. 69, Pl. 

Helmholtz, De fabr. Syst. nery. evertebr. Berlin, 1842, p. 10. 

Will, Miiller’s Arch. 1844, p. 76 

Killiker, Die Selbstiindigkeit und Abhiindigkeit des sympathischen Nervensys 
tems, 1844; also “ Neurologische Bemerkungen,” in Siebold & Kolliker’s, Zeitsch. 

f Zool. i, 1849, p. 135; also “ Microscopische Anatomie,” ii, 1850, p. 390-546. 
Todd & Bowman, Physiological Anatomy, 1845, i, p. 212. 

Volkmann, Wagner's Handwirterb. d. Phys., ii, p. 613. 

Budge, Roser ona Wunderlich’s Vierteljahrssch 1846, p. 347. 

Hyrtl, Anatomie, p. 121. 

Bardeleben, Miiller’s Arch. 1846, Jahresb, p. 84. 

Schi (riesinge Arch. 1846, p- 794. 

Beudz, Almindel. Anat p. 427. 

Schwann, Ann. des Sc. Natur. 1846, vi, Pl. vt, vi. 

Bidder u. Volkmann, Zur Lehre v. d. Verhiiltniss 4. Ganglien kérper zu d. Ner- 

ven-fasern, 1847. 

Reference may be also made te the following where the subject is incidentally, 
in course illustrated. 
Bruch, Ueber das Nervenssystem des Blutegels, in Siebold u. Kélliker’s Zeitsch. 

Zool, i, 1849, p. 164, Taf. xii. 
leydig, Anat. Bemerk. iib. Carinaria, Firola und Amphicora, Ibid. iii, 1851, p. 

$25, ix, fig. 5. 

Miller. Physiology, Transl. by Jourdan, Littre’s E a Paris, 1851, i, p- 560, where 
also Robin's views are quoted. 
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however, as will be seen, is Kélliker. Judging from his state- 
ments and his still more numerous figures, there would appear no 
doubt that nerve-fibres may and do arise from the vesicular 
centres. (See especiaily the numerous figures in his “ Mikrosco- 
pische Anatomie,” ii, p. 390-546. ) 

After the most carefu! study of the intimate structure of the 
nervous centres of frogs, Prof. Wyman _ has failed to observe any 
thing of this direct anatomical relationship between the two por- 
tions of nervous substance. Liedy’s observations on the micros- 
copical structure of the nervous centres of the terrestrial Gastero- 
poda, sustain also the view of the non-direct connection. (See 
“ The terrestrial air-breathing Mollusks of the United States, by 
Amos Binney. Edited by Dr. A. A.Gould. Special Anatomy, 
by Leidy, vol. i, p. 243.) To this the writer may add his own 
experience of the same import. He has invariably failed to detect 
the direct continuity of these parts, and in some special researches 
made sometime since on the intimate structure of the human 
brain, nothing of the kind warranting Addliker’s opinions was 
observed. 

This discrepancy of results is not a little remarkable, and al- 
though from the character and the amount of the authority in 
favor of the direct connection of vesicles with nerve tubes, there 
can be no reasonable doubt that such relations do occur; yet it 
may be very justly asked if this connection when present, is not 
the exceptional condition, and one wholly unessential to the 
mutual physiological relations of the nerve-cells and nerve-tubes. 
if it is necesssary for the transmission of nervous power, that the 
nerve-tube should be directly continuous into the nerve-cell or 
vesicle, then it would be supposed that all nerve-fibres must ter- 
minate in this manner. ‘This, as is well known, is not the case. 

The writer has had the good fortune to be able to watch the 
phases of nerve formation from the earliest point to the complete 
condition, and it has occurred to him that these curious phenomena 
in question, might find some explanation in the probability of some 
of the old nuclei of the nerve formation, producing a cell within 
the confines of the nerve tube, and thus giving rise to a vesicular 
expansion. Some appearances have been observed rather favor- 
ing this view, but we adduce it only in a suggestive light. The 
whole subject deserves special attention from our best microsco- 
pical observers in anatomy. 

From a consideration of the intimate structure of nervous Us- 
sue, our author passes to Section III, on the spinal cord. Space 
allows us to make but a single extract which we select upon 4 
point of more general interest. 

“The change of form which the spinal cord undergoes during 
the progress of development is one of the most interesting 1e2- 
tures, and one which long since attracted attention. The phases 
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are the same that are met with in other vertrebrates in which 
limbs are developed ; but while in these the changes take place 
with great rapidity, in frogs generally the ichthyie condition of 
the cord in which there are no enlargements or bulgings, con- 
tinues for several months, the eggs being hatched in the spring, 
and the complete development taking place in the latter part of 
the summer. In bull-frogs, in this latitude at least, (42° north), 
ittook not less than a year, as the tadpoles hatched in the spring, 
pass the following winter in the same condition, the metamor- 
phosis occurring during the following spring or summer. 

Until the legs begin to be developed, the cord presents the form 
of an extremely elongated cone, and the bulgings as was noticed 
by Serres, are developed simultaneously with the legs. I have 
not, however, been able to confirm the statement made by him, 
and repeated by otliers, that the caudal portion of the cord is 
shortened as the legs and the bulgings are developed. According 
tomy observations, no shortening takes place until the absorption 
of the tail commences, and this happens after the bulgings are 
formed and the legs have acquired their growth. The whole of 
the caudal prolongation, however, is not absorbed, a portion being 
persistent and eventually becoming enveloped by the elongated 
coceyx.”—p. 21-22. 

Section LV, treats of the peripheral portion of the nervous sys- 
tem. Here Prof. Wyman’s researches have afforded results 
somewhat different from those of his predecessors. 

The subject of the cranial nerves is, as is well known, one of 
the most important connected with philosophical anatomy ; for 
upon the interpretation of these nerves, depend the various cranial 
theories some of which have become so noted. We cannot better 
present the subject than by giving Prof. Wyman’s table which 
exhibits an enumeration of the cranial nerves of man and mam- 
mals compared with those of the frog. 

* A. Cranial nerves. 
Mammals. Frog. 

I. Olfactory, - I. Olfactory. 

Il. Optic, - II. Optic. 

Ill. Motor communis, IIL. Motor communis. 

IV. Patheticus, - IV. Patheticus. 

Trigeminus, ) 

VI. Abducens, are combined, and form V. Trigeminus. 

Vil. Facial, 

Auditory, VI. Auditory. 

IX. Glosso-pharyngeal, 

X. Vagus, 1 
( 
47 


XL Ac essory, comb’d & form VI. Vagus. 


XI. Hy poglossal, 


Stconp Series, Vol. XVI, N 


7.—Se pt. 1853. 
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B. Spinal nerves of the Frog. V 
I. Hypoglossal. VIL. P 
Il. 2 Brachial VILL. > Crural. re 
1X. 0 
IV. ? X. Coccygeal. hi 
V. >» Abdominal. 
vi di 
From this table it will be seen that the hypoglossal nerve in V 
the frog occupies a position somewhat anomalous, forming, as it de 
does, the first pair of the spinal series.” —p. 24. 0g 
In his description of the optic nerves, Prof. Wyman has some § 
interesting remarks on the relations of the optic lobes to the fune- 
tion of vision. He says: “ Many observers have shown, by dis- he 
section, that blindness of long standing is followed by atrophy of @ Y® 
the optic lobes, (agreeably to the well-known law of atrophy fol- 
lowing disuse), and that extensive lesions of the lobes are attended J °! 
by either impairment or loss of vision. In recent dissections of § 
frogs, similar results have been observed. One in which the @ ' 
right eye had been destroyed had atrophy of the left lobe, which the 
was reduced by nearly one-third of the dimensions of that of the # 
opposite side. The condition of the nerve was not examined. ap 
In a second instance, there was blindness from destruction of J “lu 
the left eye, in which there was atrophy of the left nerve before # °8! 
decussation, of the right nerve behind the decussation, and of the  '0!! 
right optic lobe. In neither of these cases was there any marked nc 
alteration in the proportions of the optic thalami.” But he adds: the 
“The facts furnished by comparative anatomy, however, tend l 
to show that vision is not the sole function of the optic lobes.” able 
He then alludes to the instances of blind animals found in cav- th 
erns and other dark places, in which the optic lobes are not un- the 
developed. But we do not recognize the correctness of this @ P™ 
last sentence, and cannot perceive how the plural function of § 
these lobes can be inferred from the data cited. On the other § !" 
hand, considering the stability of typical forms in structure, and the 
the unvarying relations of grand types, even in distinct systems have 
of tissue, we should indeed not look for any deviations from these ff ‘ce 
fundamental plans to fit a single condition, and especially where the | 
all the other relations of life are as usual. The doctrine of final § "log 
causes, although fully sustained by the general conditions of or- @ sp! 
ganization as manifested under typical plans, has many an instance @ —P. 
in living forms which would be wholly irreconcilable, did we not r 
bear in mind its reference to a type idea. ‘The mammary gland & Spin: 
exists in man as well as in woman, and yet it has but one fune- detai 
tion, its presence in man being in virtue of a typical plan. will 
We pass over the details upon the cranial nerves contained in @ "one 
this section. Not a few of them are new, and the whole carried J 4 co 
herve 


out in all their relations with an almost wonderful minuteness. 
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We would not omit, however, to notice the discovery which 
Prof. Wyman has made of a new nerve with the Batrachian 
reptiles. It isa nerve strictly identical with the nervus dorsalis 
of fishes. It is a branch from the nervus lateralis and appears to 
have been hitherto unnoticed. Prof. Wyman remarks: 

“ The observation of the existence of a dorsal nerve gives ad- 
ditional importance to the discovery of the nervus lateralis by 
Van Deen; and if to these we add those branches of the vagus 
described above, which pass along the branchial arches, the anal- 
ogy of the larve of Batrachians to fishes becomes much more 
striking than there has been reason hitherto to regard it.”—p. 37. 

Section V. treats of the philosophical anatomy of the cranial 
nerves and skull. Prof. Wyman gives his preference to the three 
vertebrae theory of the constitution of the cranium. He says: 

“If we apply the analogies of the spinai chord and vertebral 
column to the cranium and its nerves, we ought to base our de- 
terminations on the repetitions of true spinal nerves and of the 
tue vertebral elements. If the theory be true which reduces 
the cranial nerves (exclusive of the special sense nerves) to three, 
namely, the trigeminus, vagus, and hypoglossus, then we ought, 
apriort, to detect at least three vertebral segments. "This con- 
clusion agrees perfectly well with the determiuation from osteol- 
ogy. . . . « « « These vertebrae may be designated as 
follows: Ist, the occipital, of which the basilar bone is the body ; 
2nd, the parietal, of which the posterior sphenoid is the body ; 3d, 
the frontal, of which the anterior sphenoid is the body.” —p. 41. 

In concluding this section, Prof. Wyman has some very notice- 
able remarks on the interpretation to be given to the jaws and 
other bones of the face in connection with the three vertebrae 
theory. After alluding to the fact that the latter are strictly ap- 
pendages of the mucous membrane, and that the jaws and other 
tooth-bearing bones, as well also as the hyoid bone, are developed 
in intimate relation with the alimentary canal, and that primarily 
the mouth and nostrils are but a single cavity, he remarks: “ We 
have strong grounds for the hypothesis, that all the bones of the 
face which are developed in the walls of the primitive cavity of 
the mouth which they surround, are in their anatomical and phys- 
wlogical relations splanchnic, connected either with digestion or 
respiration, rather than parts of the endo-skeleton of animal life.” 
—p. 42. 

The last two sections (VI and VII) treat respectively of the 
spinal nerves and of the sympathetic nerve. ‘They are full of 
details ntost interesting to the thorough anatomist ; but our space 
will not allow us to refer to them specially. It should be men- 
tioned, however, that Prof. Wyman has distinctly made out 
a coccygeal nerve, thus making the number of pairs of spinal 
herves ten instead of nine, the number usually enumerated ; and 
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also showing that the strangely shaped coccyx is a true vertebra. 
We have thus but imperfectly indicated the contents of the work 
under notice. It could scarcely be otherwise, for the various sub- 
jects in the different sections are treated so connectively from par- 
agraph to paragraph, that full justice to the author’s labor could 
be given only by making longer quotations than our space woul 
admit. However, the purpose of this notice will be accom- 
plished if we succeed in calling attention to one of the ablest of 
recent researches. 


Il. The Hectocotylus of the Cephalopoda. 


Delile Chiaje, Memoria i Storia et Notomia d unimali senza vertebr 
regno di Napoli, 1825 : 

Cuvier, Ann. des Se | ig 

Costa, Ann. des Se 7, p. 172, also TI t1, xvi, p. 184, PL 13, fig 

Killiker, Annals Nat. Hist., xvi, 1845 p. 414, also, ht von der zoot 
Anstalt zu Wiirtzburg, Leipzig, 1849. p- 67, Taf. i, ii; and Transact. Linn. Soe, 
xx, 1846. Pl. I. p. 9 

Siebold, Lehrbuch der vergleichenden Anatomie der wirbellosen Thiere. Berlin, 
1848, p. 362. Also Zeitsch. fiir wissensch. Zool., iv, p. 122 

Power, (Madame,) Mollusques Mediterranéens. lere Partie. Génes, 1847-51 
and 12¢ Pl. x1. 

Vérany & Vogt, Ann. des Se. Nat 

H. Mill r, Ann. des Sx Nat.., 1852 


fir wissenschaftl. Zool, iv. p. 1, T 


The Hectocotylus is a worm-like form which is found attached 
like a parasite to certain forms of Cephalopoda, ( Octopus, Trem- 
octopus, Argonauta.) ‘The subject has attracted so much atten- 
tion from its curious nature that [ have thought best to indicate 


its historical relations by the above list of authors and papers. 


They will, moreover, serve as texts to some little account of 
this zoological anomaly. 

These bodies in question, which are vermiform, but which re- 
semble distinctly no animal whatever, are found attached bya 
sucker, in the cavity of the mantle of certain cephalopods. It is 
not strange that some of the observers first named should have 
regarded thein as parasitic worms, and although presenting evi 
dently, anomalous anatomical parts, Cuvier concluded by pro- 
nouncing it “un ver vraiment extraordinaire.” 


Bat it soon appeared as a remarkable fact that the ce] halopods 


on which these bodies were found were invariably of a certain 
kind, and furthermore, that from the most careful search, no males 
were seen. From this, Kdlliker was led to regard them as male 
cephalopods of a remarkable nature. This supposition was con- 
firmed by his anatomical researches, for he showed that the 
structure of these forms had, in many respects the characteristics 
of the cephalopods alone; besides containing distinct spermatic 
and fecundating parts. It was then evident that these curious 
bodies were of a true cephalopod nature and served the fune- 


tion of males. But it was a question of both physiological and 
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zoological import, what is their individual character. Are they to 
be regarded as distinct animals, having an independent existence ; 
or are they simply cephalopods in which a male apparatus is 
developed. The settling of this question was attended with more 
difficulties than would have been supposed, and it provoked the 
labored, accurate and detailed researches of the few last-mentioned 
memoirs in the preceding list. The first of these views, namely, 
that these forms are truly independent animals, has been supported 
by Kolliker, who, in a very extended memoir, has attempted to 
show that, having a heart with the vessels, and possessing also 
branchial nerves and such highly developed genital organs, they 
can be regarded only as distinct individuals. Moreover, he brings 
to the support of his view the observations of Madame Power, 
and of Maravigno, from which it would appear that the hecto- 
eotyli are formed within eggs, and first appear as small worms 
having two rows of suckers on their whole length, and a filiform 
appeudage at one extremity, and a small enlargement at the other. 

On the other hand, other and later observers support the second 
view, the non-independent animal character of these forms. Chief 
among these are H. Miller, and Vérany & Vogt, and incontro- 
vertible as would seem at first the ground of Kolliker’s opinion, 
they have satisfactorily shown, even to Kolliker himself,* the 
correctness of their position. ‘The details of these researches by 
which the question seems now pretty definitely settled, the limits 
of these pages will not allow me to give. It may be remarked, 
however, that these observers have all studied these forms upon 
ving specimens on the coast. It has been shown that the Argo- 
hauts on which these hectocotyli are found, have a highly de- 
veloped testicle, the situation and structure of which correspond 
to those of the common cephalopods, and which communicates 
with the hectocotyle. 

In conclusion, | may quote H. Miller’s own words: “It is 
then proved that the hectocotylus is formed on a male argonaut. 
and is nothing but an arm metamorphosed in a very irregular 
manner. ‘This arm, or the hectocotylus, is detached when it has 
been filled with the sperm which is formed in a true testicle of 
the argonaut itself, and it then plays an apparently independent 
ile. In this condition, it meets the female argonauts which form 
atrue copulation, it impregnates, as 1 have observed with the 
hectocotylus of a T'remoclopus, and it resembles in this, as also, by 
iismovements, by a kind of circulation, and by the long duration 
of its life after detachment, a true male animal.” 


iker, to the memoir by H. Miller in the Zeitsch. far 
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Ill. New Muscle-element in the Thoracic Muscles of Insects. 


Aubert* states that he has found an entirely new form of mus- 
cle-element in the Libellulide ; this consists of flat, primitive, 
muscular bands occurring only in the thorax, and which by means 
of a pitcher-shaped (becherformigen ) apparatus, move the wings, 

The following are his conclusions on this subject : 

“1. The comparatively very large muscles of those insects 
which fly with a buzzing sound, separate, when fresh, into fine, 
transversely striated fibres. 

2. The fibres are the primitive muscular fibrille. 

3. Between the fibrille there isa granular mass, the use of 
which is unknown. 

4. All other muscles when fresh present no appearances of this 
kind. 

5. The Libellulide have in the thorax primitive muscular 
bands. 

6. The elements of the muscles are little cakes or cylinders 
which are applied together, forming the fibrille. 

7. During contraction, the fibrille thicken, and the striz are 
approximated.” 

These results have been confirmed by my own experience, for 
the thoracic muscles of insects have long been to me beautiful ob- 
jects for the study of the histological elements of muscular tissues. 
[t is a form of this tissue particularly to be recommended for the 
study of the intimate sarcous elements. The fibrille readily 
separate into the discs of which they are composed, and the 
whole field is then filled with these last floating freely about. 
But it is a question if these primitive fibrilla which are here so 
distinct, are not the products of definite cleavages of primitive 
muscular fibres. In studying them carefully with a power of 
800 to 1000, we have been able to detect no remains of their 
early formative conditions. Furthermore, we know that the 
muscular fibre is the primitive embryological element of this tis- 
sue. It therefore appears to us probable that this peculiarity of 
the thoracic muscles of insects is due simply to readiness for 
cleavage, and which may be subservient to their rapid and deli- 
cate action. 

Another point which we have noticed, and which Aubert also 
has alluded to, is the singular spiral aspect which these fibrille 
sometimes assume from an apparently irregular movement in their 
contraction. ‘This is particularly worthy of note now, since, re- 
cently, Martin Barry (Miiller’s Arch. 1850, p. 529) has advanced 
the doctrine of the spiral structure of muscular fibrille. We have 
not critically examined the ground on which Barry has based 


* Ueber die eigenthiimliche Structur der Thoraxmuskeln der Insekten, in 5 
bold & Kélliker’s Zeitsch. fiir Zool. iv, 1853, p. 388, Taf. xv. 
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his views, but from our knowledge of this tissue, the phases of 
its formation from the earliest to the perfect state, and the various 
appearances it presents in different parts of the animal kingdom, 
we are led to venture the conjecture that its alleged spiral struc- 
ture, may be due to irregularities and anomalies of contraction. 


IV. On the presence of a layer of transversely striated muscular 
fibres in the Choroidea of Birds. 


The presence of this form of tissue in this locality has recently 
been announced by Wittich,* and the subject is of so much in- 
terest from some physiological bearings, that it deserves a special 
mention. It may not, perhaps, be remembered that two or three 
years since, Raineyt announced that he had discovered striated 
muscular fibres in the posterior portion of the choroidea of the 
eyes of mammals. ‘This anatomical contribution of great im- 
portance in the physiology of the eye, if true, was verified to a 
certain extent by Henle; but Wittich has beeb unable to observe 
any such structure in the Ruminantia, Rodentia, and Carnivo- 
m, and in man; he has, however, contrary to the statements 
of Rainey, detected this tissue in the whole posterior half of the 
choroidea of birds. As to the manipulation and preparation for 
the observation of this tissue, I will quote Wittich’s own words: 

“For the most intimate research, I can best recommend the 
eye of the thrush. This having lain a short time in diluted alco- 
hol, not only the retina, but also its subjacent membrana pigmenti 
can be entirely removed. This being done, the choroidea can be 
rmoved from the sclerotica and spread out on a plate of glass ; 
here its external tunic containing the vasa vorticosa is to be sep- 
wated from it. Between this external tunic and the membrana 
pigmenti there is a layer which usually can be completely isolated; 
this layer is pretty clear, transparent, and contains throughout 
only a few of the star-like pigment cells which belong to the cho- 
tidea; in it may be easily seen an open net-work, composed of 
muscular bundles, arranged in an interlacing, and often a radiat- 
iigmanner. The bundles are slightly yellowish, but their con- 
tours are sharp from the action of the spirit, and the transverse 
trie are boldly prominent. The separate bundles become pretty 
iilenuated, and in this way disappear in the connecting tissue 
which forms the basis of the whole layer. They disappear to- 
wards the ciliary border, the meshes becoming more open, but 
they are most numerous towards the pecten of the choroidea. 
* Sichold & Killiker’s Zeitsch. f. wissenschaftl. Zool. TV. p. 456, Apr. 1853. 
+*“Description of a muscle of the striated variety, situated at the posterior part 
{ the choroid coat of the eye in Mammals, with an explanation of its mode of ac- 
ton in adapting the eye to distinct vision at different distances.” By Geo. Rainey, 
Proceed. Roy. Soc. 1851, Jan., p. 23. 

Rainey regards this choroid muscle as the analogue of the ciliary muscle of birds, 
tview which, Wittich shows to be unfounded. 
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The thickness of the primitive bundles corresponds exactly to 
that of Crampton’s muscle. This muscular layer is less easily 
observed with the eyes of doves, hens, turkeys, geese, ducks and 
crows, owing to the greater number of pigment cells in the cho- 
roidea, and to the greater disposition of the primitive muscular 
bundles to split up into the fibrilla, which have a varicose aspect, 
and are almost exclusively seen in prepared specimens.” 

As to the function of this muscular layer, Wittich remarks: 
“Its action would contract the choroidea, thereby diminishing its 
concavity, and at the same time move the vitreous humor and the 
lens forward: the pressure on the vasa vorticosa being lessened 
these would be filled with blood, while the processus ciliares 
would be diminished from the increased pressure upon them of 
the aqueous humor. The whole mode of life of the birds, the 
sudden movements which they make, from which it is necessary 
that their eyes shall act over the most variable distances, all re- 
quire the existence of a very complex and delicate muscular ap- 


paratus.” He then alludes to the well-known relations of 


Crampton’s muscle and of the pecten ; in the same category with 
which belongs the muscular tissue in question. 

Wittich’s concluding remarks may well be quoted: “I will 
here mention a circumstance which seems to me well worthy of 
especial attention in comparative anatomy, but which unfortunate- 
ly I have been unable to follow out thoroughly. It is, that with 
some birds there is a considerable thickening of the outer vascu- 
lar layer of the sclerotica, which, in the eyes of geese and ducks, 
is composed of a peculiar arrangement of the blood-vessels like 
the choroidal glands in fishes. In fishes, as well also as in 
the amphibia I have examined, I have seen no muscular layer 
of the choroidea; but in the eye of Cyprinus erythrophthalmus 
and carpio, there are many delicate, ribband-like, slightly at- 
tenuated forms, which, in their general aspect, and their be 
havior in acetic acid, closely resemble the cells of smooth muscular 
fibre. Moreover, their relative situation to the parts is the same 
as the muscular bundles of the choroidea of birds just described.” 

These observations of Wéittich are of more importance than 
would at first appear ; for, aside from the presence of this mus- 
cular layer which he has discovered, the existence of Crampton’s 
muscle has been disputed by some anatomists (see Huck, Die 
Bewegung der Krystallense, Leipzig, 1841); but now, from the 
investigations of our author, which so completely confirm those 
of Treviranus, Crampton, and Krohn, the case admits of little 
doubt. 

The striated, and therefore voluntary character of this whole 
system of muscular apparatus is especially worthy of note in con- 
nection with the eminently adaptive power it gives to the eyes 0: 
these animals. 
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V. On the seat of the Sugar formation in the Animal Body.* 


As is well known, Bernard (Compt. Rend. xxxi, p. 572, 579, ) 
has shown the existence of sugar in the liver, not only of all 
vertebrates, but also in that of the Gasteropoda, Acephala, and 
Decapods. Frerichs (Article, Verdauung in R. Wagner's 
Handworterb, d. Physiol. p. 831,) has confirmed these observa- 
tions for the liver of man, and many animals; Van den Broek 
Nederlandsch Lancet, p. 108-110) for that of dogs and rabbits ; 
Baumert (Erdmann’s Journal, liv, p. 359) for that of the fox, 
the dog, the cat, and the sheep; and Kunde and Lehmann 
Kunde, De Hepatis ranarum exstirpatione, Diss. Berolini, 1850, 
p. 11) for that of frogs. 

I selected twelve frogs for my investigations, (says Dr. Mole- 
shott,) and notwithstanding the smallness of their livers, so 
much sugarappeared that it was easily shown by T'rommei’s test. 
ernard and Jehmann regard this sugar of the liver as grape- 
sugar. 

The question arises, is this sugar of the liver derived from the 
blood, or is it formed by the liver proper? Bernard advocates 
the latter view, since he has thus obtained the sugar wholly inde- 
yendent of the food, with the Carnivora and Herbivora, with ani- 
mals famished during hibernation, and with the feetus in utero. 
Frerichs, Van den Broek, and Baumert, have repeated these ob- 
servations and confirmed them. 

Stull more important is the result obtained by Bernard (loc. 
it.)aud Lehmann (#’rdmann’s Journal liii, p. 214, 215) that 
he partal blood of the dog and horse contain little or no sugar, 
while the blood of the hepatic vein contains, like no other vein 
inthe body, this substance in considerable quentity. 

To these data I would add a fact of some import. If the 


| Sugar is not found in the liver, but is only strained off, as it were, 


by this last from the blood, then the blood of those animals 
whose liver had been removed would be found surcharged with 
ar, exactly as the blood is filled with urea in animals whose 
tidneys have been removed. But with frogs, some of which had 
been without the liver for fourteen days, others for three weeks, 
lfound no sugar in the blood, flesh, gastric juice, urine, nor final- 
yin the water in which twenty-six of these animals thus muti- 
ated had passed two days. 

From all these facts it appears to me indubitable that the sugar 
contained in the liver is formed by the liver itself. 


* Trar slated from Wiiller’s Arch 1855, ! 1, p. 86. 
Veber die Bildungst des Zuckers it hierk rper By Dr. Jac. Moleschott.\ 


Second Serius, Vol. XVI, No. 47,—Sept., 1852. 34 
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1 list of the Works and Articles upon Anatomy and Physiology 
published since 1853, which have come under our notice. 


As some of the Continental works of the latter part of 1852, 
of great importance, did not reach us until this year, we have 
included them in our list. 

This list commencing thus with 1853, will be continued in 
each No. of the Journal and will be made as complete as our 
means will allow.* 

1. SPECIAL WORKS. 


Beitrage zur mikroskopischen Anatomie und Entwickelungsgeschichte der Rochen 

und Haie; von Dr. Franz Leydig. Leipzig, 1852 
Anatomisch-histologische Untersuchungen iiber Fische und Reptilien; by the san 

Berlin, 1853. 

[These works of Leydig are of the first order, and their microscopic detail 
illustrated with many excellent figures. We shall have occasion to refer to 
particularly hereafter. | 
Entwickelungsgeschichte des Meerscheweinchens; von Th. Ludw. Wilh. Bischoff 

Giessen, 
A Text Book of Physiology; by Dr. G. Valentin. Translated and edited fror 

3d German edit. by William Brinton, M.D. London, 1853 
The Dissector’s Manual of Practical and Surgical Anat my; by Grannus Wilsor 


F.R.S. London, 1853. 


2. PERIODICAL LITERATURE. 


Sichold & Kélliker’s Zerrscurirt wissrnscuartiicar Band i 
8,4. April, 1853. 


[This Journal which, in the department of Physiology and minute Anatom 


no eq ial anywhere, we shall frequently draw from in making our selections. W) 
all is so inter« sung, we cannot do otherwise than present the contents of this N 
tabular form.] 


Cohn, Beitriige zur Entwickelungsgeschichte der Infusoria. 

Bruch, Beitriige zur Anatomie und Physiologie der Dinndarmschleimhaut 

Geqe nbaur, Kolliker « H ¥ ] A Bericht iiber emige im H rbste 1852 in 
sina augestellte vergleichendanatomische Untersuchungen 

Kolliker, Entwickelung von 7'ubudaria und Campanularia, 

iiber Siphonophoren. 

—— iiber Rippenquallen. 

—— iiber Scheibenquallen. 

—— neuer Schmarotzer, Lophoura. 
— Bau von Leptocephalus und Jlelmichthys. 

—— Sigenthiimliche Hautorgane und Wirbel von Chau 

Gegenbaur, Entwickelung der Echinodermen. 

—— Bau der Heteropoden und Pteropoden. 

H. Miller, Ueber Salpen. 

—— Bau der Phyllirrhoe. 

—— Bau der Cephalopoden. 

—— Ueber die Hectocotylen. 

Kolliker & Gegenbaur, Entwickelung von Pneumodermon. 

Killiker & Miller, Chromatophoren bei Cymbudia. 


* We are under grateful obligations to Prof. Agassiz who has afforded us inval 
able facilities in freely opening to us his rich and extensive library. Aside from 
constant purchases, this gentleman's eminent position causes his library to be we 
stocked with all new works in natural science 
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liker, Liiftlocher der Schale der Velel 
leqenbaur, Larve rculationsverhiiltnisse der Ptero- und 


} von Pneumodermon, Ci 
Heteropoden, Entwickelung der Schiebenquallen u. von Ve/ed/a. 
Ueber die Entwickelung der Clavicula und die Farbe des Blutes. 
Zoologische Notizen 
hert, Ueber die eigenthiimliche Structur 
hold. Ueber die Ve rwan il Ing des Cysticercus p 
— Ueber die Verwandiung der Echinococcus-Brut in Taenien. 
Leuk h lo paradorum. 


Ueber den Stiel der V orticellen. 


- der Thoraxmuskeln der Insecten. 
siformis in Taenia serrata, 


ind Corre sponde ne 


Smaller Communications 
Ueber Tetrarhynchus. 
Fernere Mittheilungen iiber D 
Histologische Mittheilungen 


unp WIssENSCHAFTLICHE 


Mécier’s Arcu. Awnatomiz, Puysio.oa! 


, March. 


Ueber die Semitae Spatangoiden 
} 


har 
itun ochia 


histologische Bevuba mmpatzger (Cobitis 
Das aufrecte Stehen. 
ber die Verst rkungsbander am Schulte re lenk. 
Beitrag zur Mechanik des Gehens 
ber d Architectur des Schiidels dex are rospinal organismen, 
Versuche zur Bestimmung der Rolle, welche Leber und Milz bei der 
spi len 
lie Entwicklung der Blutkérperschen. 
r die Bildungsstitte des Zuckers im Thierkirper 
Ueber einige niedere Thiere. 
ch, Beitriige zur Kenntniss der Schilddriise. 
AywaLes pes Sciences NaTURELLES, xix, 1853, No. 1. 
Observations sur Lombrie terrestre 
thiers, Recherches sur l’'armure génitale femelle des Insectes hémiptéres. 
Journat oF Microscoricat Scrence.—[No. 1, of this valuable Journal, 
1 October, 1852, but we record its articles that our list here may be 


Socialis. Ac ribution to the Anatomy and Physiology of 


p l (of Transact. Microse Soc. Lond.) 
On the development of Tubularia indivisa. p. 28, (ibid.) 
i, On the Anatomy of Melieerta ringen p. 1, and 65. 
Observations on the contractile tissue of the Iris. p. 8 
ellulose in the tunic of Ascidiens. p 


Observations on the existence of ¢ 22 
(Transl) p 25 and 34 

and development of Velvox Globator, 
31. Transact. Microsc. Soc. 


De cription of Actinophrys sol 
Some Observations on the Structure 
elations to other unicellular plants. p 
Further Elue‘dations of the Structure of Volvox Globator p. 45, Ibid. 
On the Structure, functions, habits and d velopm nt of Melicerta ringens p. 71. 
y. Ou the Development of the Teeth, and on the Nature and Import of Nas- 


gon 


‘ Persistent Capsule p. 149. 
On the Teeth on the Tongues of Mollusca. p. 170. 
his Journal, of which we have seen the first three Nos., contains also translations 
18 interesting articles from the German and French Journals. | 


Tue Annats or Narvrat Hisvrory, vol. xi, January to July, 1853. 
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Cobbold, Observations on the Anatomy of Actinia. p. 121 

Owen, On the Anatomy of the Wart-Hog. (Proceed. Zool. Soc.) p. 246. 

Lowe, On the Reproduction of the Frog and Toad without the intermediate stags 
of Tadpole p. 841. 

Huxiey, On the identity of Structure of Plants and Animals. 


Crisp, On some points relating to the structure and mechanism of the Wolf-fish 
(Anarrhichas Lupus). p. 463. 

Turner, Note on the suborbital gland of the Nylghan. (Proceed. Zool. Soc.) p. 467 

Tomes, On the Structure of the teeth of the American and Indian T wpirs. (Tbid.) p.472 


m/ nyns, On the ré production of Frogs and Toads without the intermediate Stage vl 


Tadpole. p. 482. 


McDonald, Observations on the Antenne in a small spec if Crustacean. p. 488 
Puttosoruicat Transactions, 1852. [Received in 185: 

Wharton Jones, Discovery that the Veins of the Bat’s Wing (which are furnished 
with valves) are endowed with ryt! il contractility, and that the onward flow 
of the blood is accelerated by each contraction p. 1 1 

Hancock and Emb/eton, On the Anatomy of Doris, p. 207 


Gray, On the Deve lopment of the ductless glands of the Chick. p- °95. 
Nelson, The reproduction of the Ascaris mystax. p 


Williams, Ou the Blood proper and Chylaqueous fluid of Invertebrate Animals 


56: 
Tae Transactions oF THE Linn2AN Society, vol. xxi, p. 1. 

Blackwall, Experiments and Observations on the poison of Animals of the order 
Araneidea. 

Vewport, The Anatomy and Development of certain Chalcididee and Tehneumonid 
compared with their Special Economy and Instincts; with descriptions of a new 
genus and species of Bee-parasites, 

— Further observations on the genus Anthophorabia. 
Memorrs or THe American Acapemy or Arts anp Sciences. New Series, vol. vy, 

Part 1, 1853. 

Burnett, Researches on the Origin, Mode of Development, and Nature of the 
Spermatic particles among the four classes of the Animal Kingdom, 


Contrisutions To Know epee, vol. v, 1853. 


Leidy, A Fauna and Flora within living Animals. 
Wyman, Anatomy of the Nervous System of Rana pipiens 

The Proceedings of the Academy of Nat. Sci. Philadelphia, and of the Boston Soe, 
Nat. Hist., which contain constantly valuable contributions in Anatomy and Physi 
ology, are given in full in another part of each No. of this Journal. 


Arr. XXIX.—Correspondence of M. J. Nicklés, dated June 30, 1853. 


Chemical Researches on Dyeing.—In the ninth memoir of M. Chev- 
reul on dyeing, communicated recently to the Academy of Sciences, 
this chemist takes up especially the subject of the acttox which solid 
bodies may exert, while preserving their condition, on a liquid holding 
in solution a solid body or a liquid—an action which he designates ¢ap- 
illary affinity. This kind of phenomenon which has engaged the 
attention of this learned chemist for nearly half a century, has been ob- 
served by him in connection with the fixation of coloring substances 
which combine chemically with tissues. 

After showing that several of the ingredients of mortars, such as 
gravel, the coarse sand of the Seine, burnt brick, etc., communicate to 
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the lime water a notable quantity of base, whilst, the limestone when 
put in a proper flask, loses equally a small proportion, M. Chevreul ex- 
periments on the subject under three points of view: to wit— 

i. When the solution undergoes no change. 

2. When it yields to the solid more water than of dissolved sub- 
stances. 

3. When it yields more of dissolved substances than water. 

In the first case, are found, nitrate of baryta and chlorhydrie acid, 
with wool ; bichlorid of mercury with cotton. In the second, chlorid 
of sodium with wool, silk and cotton ; alum, sulphuric acid, and nitrate 
of lead with cotton only: finally, chlorohydric acid, nitrate of baryta, 
with silk and cotton. In the third case, there are limewater and barytic 
water, which 3 
redients than water ; and the same is true of sulphuric acid, bichlorid 


» yield to the wool, silk or cotton, more of dissolved in- 
of mercury, alum and nitrate of lead, as regards both wool and silk. 

But although cotton absorbs a solution of bichlorid of mercury in the 
proportions of the solution, and while it absorbs more of water than of 
alum, it is not less true, that it shou!d have some affinity for the dissolved 
body; and M. Chevreul has observed, that after the most thorough 
washings, and when the water from the cotton dipped in the bichlorid 
of mercury, gives no longer a reaction with the salts of silver, the cotton 
itself is still colored black by sulphuretted hydrogen. In the same way, 
the cotton soaked in alum retains alum enough to become colored in 
the cold by infusion of cochineal, woad, logwood, and madder. Cotton 
dipped in nitrate of lead or nitrate of baryta, acts in the same manner. 

All these results have some relation to the temperature at which the 
operation has taken place, and the length of time of the immersion of 
the tissues. This action of solids in destroying solutions, shows why 
itis often so difficult to wash certain precipitates, and how filters may 
act chemically on the liquids that pass through them. 

This series of facts, to which belong also the decolorating and dis- 
fecting effect of carbon, and its action on solutions of the proximate 
principles, was published by M. Chevreul in 1809, and M. Tilloy of 
Dijon has founded on this action a process for extracting scillitine, and 
Lebourdais another for extracting the organic bases. 

In the military bleaching establishment of St. Denis, where are 
bleached 6000 linen shirts per day, the fact has been fully recognized 
that the linen weakens promptly the alkaline lye, by taking up the al- 
kali; and this is therefore, an example of the same kind with those 
treated of by M. Chevreul. 

All these facts, which M. Chevreul groups under capillary affinity, 
have some applications even to physiology. For after observing that an 
organic tissue attacks a solution by appropriating one of its approximate 
principles present in larger proportion than another, we readily con- 
ceive that analogous effects may take place in the organic economy, 
without the necessity of recurring to vital action in order to explain 
the first cause of the fact. Water may permeate a membrane, a cel- 
lule, or a vessel, to the exclusion of a substance which it holds in solv- 
tion, and this without any glandular apparatus. We comprehend how 
solutions which act on the organ of taste, or in the interior even of some 
organ, may produce some effects at a certain degree of concentration, 
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which disappear, or which are not produced when the proportion of 
water is more considerable. 

‘The facts may explain the observation by Th. de Saussure, that the 
roots of plants placed in certain saline solutions absorb proportionally 
more of water than of the salts dissolved. M. Chevreul, moreover, 
shows this fact by a simple experiment, by putting into one of the 
branches of a curved tube a solution of common salt, and in the other, 
dry tissue, tendons, e. g., the tube being hermetically sealed; after 
some time a crystallization of the salt is seen above the level of the 
liquid. 

Pisiculture.—M. de Quatrefages has communicated to the Academy 
some important researches bearing on different points connected with 
the artificial fecundation of the eggs of fishes. Assisted by M. Millet, 
of whom we have spoken in our last communication (p. 104 of this vol- 
ume,) he has first shown that the temperature of the water for fecunda- 
tion Is a point deserving especial attention. ‘This temperature varies 
for each species, and it is well to ascertain it for each separately. In 
general, for the winter fish, as trout, it is between 6° and 8° C.; for the 
early spring fishes, as pike, 8° to 10°.; for the later spring, as perch, 
14° to 16° U.; and finally for the fishes of summer, as the barbel, 20 
to 25° C. 

The necessity of a specific temperature is connected also with the 
vitality of the spermatozoids of different species, which is of short dura- 
tion, it not exceeding 8 minutes in the pike, whilst in man it lasts 8 
hours. The maximum of vitality for the spermatozoids of the pike has 
been obtained at +2° C.; a higher temperature destroys them rapidly. 
The spawn of the pike is kept perfectly well in ice water, and the sper- 
matozoids perish only with a cold below 10° or 12°. 

This influence of temperature on the vitality of the spermatozoids of 
fishes, and therefoie on the fecundation of eggs, presents a reason fo! 
the instinct which urges certain fishes to ascend streams, and at times 
to penetrate into rivulets where they have hardly water enough for their 
movements. 

M. de Quatrefages deduces some rules which are important to the 
artof pisciculture, bearing especially upon the preservation of the spawn. 

1. ‘The water should not be supplied with the spawn in advance ; it is 
well to leave the spawn in place even till the moment of employing !t, 
and the fecundation should follow soon, upon the death of the male tish 
2. Since the fecundation should take place within a day or twelve 


ifter the death of the animal, the spawn should be then taken 


} 


wurs 
and kept separate. 

3. ‘lo preserve the spawn, it should not be placed in the water, or in 
the open air, but better in a moist linen cloth, which is kept at a tem- 
perate equal to, or a little below that, which for each species gives th 
maximum duration tothe movements of the spermatozoids. 


1. If there are several fecundations to operate successively, it 1s ne- 
cessary to detach for each, the quantity of spawn required, and leave 
the rest in some convenient place. 
Over-heated Steam applied to the Carbonizing of Wood.—For several 
years past, over-heated steam has been used in numerous industrial 
operations, and we may say generally that it may be employed in all 
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processes in which a temperature between 100° and 500° C. is required. 
Among these processes, are the extraction of wood-spirit, the continuous 
baking of bread, the preparation of sea-biscuit, the drying of wood, the 
preservation of meats, the extraction of volatile substances insoluble in 
water, the purification of fatty acids, by MM. Leplay and Dubrunfaut, 
the extraction of the mercury from the residues of zinc amalgam, by 
M. Violette, and finally the carbonizing of wood by the same chemist. 
M. Violette is a member of the Commission on Powder and Saltpeter 
and in this situation, he has turned his attention to the ingredients of 
powder, the manufacture of which still ad 
The charcoal employed in this manufacture is of a quality intermediate 


mits of much improvement. 


between wood and ordinary charcoal; it is called red charcoal (char- 
bon roux,) and is produced at 300° C.; at a higher temperature it be- 
comes black charcoal, and at a lower, the carbonization is incomplete. 

By the old process of heating in closed cylinders, 10,000 kilogrammes 
of wood furnished 2000 kil. of black charcoal, and 1800 of red. The 
new process with steam yields a better article in larger quantity, for 
10,000 kil. of wood, give 4000. The wood immersed in the vapor is 
readily carbonized, and as it is easy to regulate the temperature of the 
vepor, charcoal may be obtained of a constant and uniform character. 
lt is some years since that over-heated steam was first acgopted in this 
process, by M. Violette, and now the red charcoal, before employed 
only for ine finest powder, is in general use for the cheaper kinds, so 
sunple and certain is its preparation by means of steam. 

M. Violette communicates now to the Academy some new results. 
He shows that the change to charcoal takes place differently with dif- 
ferent woods, and that the products of the same temperature differ in 
elementary constitution. Exposed to moist air, the charcoals absor! 
more water, the lower the temperature to which they were exposed, and 
the inverse is true of their power of conducting heat cr electricity. 
Charcoal made at 1500° C., conducts much better than the charcoal! of 
gas retorts, and serves perfectly for electric illumination. The density 
increases in the same proportion. When lighted, charcoals remain 
ignited for a time, which decreases as the temperature of carbonization 
increases. ‘The charcoal made at 260° C. burns more easily and 
longer: that made between 1000° and 1500° C. will not ignite or burn. 

he most inflammable of all charcoals is that of an Agaricus. It takes 
fire spontaneously at 300° C. Other charcoals, prepared at the tem- 
perature 300° C., take fire in air spontaneously between 360° and 380°, 
according to the wood that has afforded them, the charcoals of the 
lighter woods burning the most readily. 

When charcoals are mixed with sulphur, they inflame at a tempera- 
ture much below that required when alone; the mixture of the two 
prepared between 150° and 400° C., is wholly consumed at 250° C. 
Un the contrary, when the charcoal employed has been prepared at 
1000° or 1500° C., only the sulphur burns. 

To decompose saltpeter, the charcoals require a higher temperature ; 
a heat of 400° C. is needed for charcoals prepared between 150° and 
432°, and a red heat for those made between 1000° and 1500°. 

Sulphur decomposes saltpeter at a higher temperature than charcoal 
requires, viz., at 482°. The sulphur alone inflames in common air at 
290° C., and not at 150° as stated in treatises on chemistry. 
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The deflagration of powder takes place at 250°, but its combustibility 
the charge, and the size of the grain. The powder in 


varies with 
grains burns between 270° and 320°, while powder pulverized, burns 


between 265° and 270°. 
In view of the facts, M. Violette concludes that it is necessary to re- 
vise the charges employed, taking into consideration the actual com- 


position of the charcoal. ‘Trials made with this in view upon hunting 
composition 


powder, with charges calculated according to the actual 
of the charcoal, have given a range much beyond the standard rate ob- 
tained with the ordinary powder. 

Experiments on the 2 Anesthetic properties of the smoke of the Lyco- 
perdon.—A naturalist of Paris, M. Frederic Gerard, has tried upon 
himself the effects of the smoke of the Lycoperdon proteus, (a species of 
puff-ball,) observed to be anwsthetic by Mr. Richardson. 12 grammes of 
this substance were placed on some tinder which kept up the combus- 
tion, and he placed his head in it for 15 minutes. It produced a strong 

tation of the pharynx, and then of the eyes ; after removing the ap- 
renee he experienced a series of narcotic effects, which incon- 
venienced him for several hours, and the next day, they had not entirely 
passed away. 

M. Gerard has not succeeded 
“ Mainzer Volkszeitung,” that animals subjected to this smoke, are 
thrown into a state of prostration resembling death. He has found also 
that the properties of the Lycoperdon bovista and L. excipuleformis, 


in confirming the assertion of the 


are the same as those of the L. proteus. 

Chloroformization.—Dr. Jobert de Lamballe, one of the principal 
surgeons of Paris, who has used ¢ Joroform since its anesthetic pro- 
perties were made known, has presented a long memoir on the observ- 
ations which he has made on this subject, and on the precautions re- 
quisite in the employment of this stupefying liquid. 

We cite some passages from his report. 
of chloroform should cease, whenever the beatings of the heart 
The physician should continually 


lose at once their power and number. 
keep watch of his patient, and not judge of the action of the chloroform 
from his irregular movements or loquacityv, for the insensibility is ofien 
produced even when there is sti! some agitation of the members or in- 
coherent words; the application should be suspended whenever the 
pulse falls to 55; at 50 the patient may drop off from paralysis of the 
heart. 

Recourse should not be had to chloroform when there exists any 
severe organic difficulty. The operation is not advisable when the 
nervous system has sunk from any violent shock, or when the patient Is 
depressed by languor, abundant suppuration, loss of blood, or an ad- 
vanced chlorotic state. 

When chloroform ae exhausted the vital ‘forces, and death is ap- 
surgeon should never abandon the patient without trying for 


parent, the s 
to excite locally the skin 


a long time to restore life. It is then well 
with cold water, or with frictions made with alcoholic solutions, alkalies, 
&c., to reanimate the organs by currents of air directed upon the face 
and members, giving the patient the position most favorable for reéstab- 


lishing the circulation, by placing him horizontally on his back, or 
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obliquely on one side. In one case of this kind, M. Jobert obtained 
good effects from the use of electricity. 

This surgeon draws a parallel between chloroform and ether. Ether 
alters the color, and the consistence of the blood; chloroform does 
neither. Ether hinders ofien the healing of wounds, chloroform never. 
Chloroform calms the organs, and ether violently agitates them. Ether 
over-excites certain senses and certain desires, chloroform never. Ether 
produces death with difficulty ; chloroform may cause life to cease in- 
stantaneously, if the patient is not watched, or if the respiring of the 
chloroform is not properly conducted. We add that quite recently two 
cases of death from chloroform have happened, under the eyes of phy- 
sicians. 

Composition of matters extracted from fertile soils by water.—In 
continuation of his long researches on the composition of arable soils, 
M. Verdeil, chief of the chemical works at the Agronomic Institute of 
Versailles, and M. Rissler, have recognized in the aqueous extracts of 
these soils, the constant presence of a substance like sugar; and alsoa 
large proportion of mineral substances, little soluble or even insoluble 
in water. ‘Thus in 100 parts of aqueous extract, they found 49 of or- 
ganic matter, and 54 of inorganic consisting of sulphate, carbonate and 
phosphate of lime, oxyd of iron, alumine, magnesia, all insoluble in 
water (or scarcely soluble); and as the presence of carbonic acid 
alone is not sufficient to explain the presence of these substances in an 
aqueous extract, MM. Verdeil and Rissler have sought for the cause of 
this solubility, and concluded that it is due to the saccharine ingredient; 
for only a very little water is required along with this sugar to dissolve 
large quantities of insoluble salts. ‘They have recognized again the 
fact that nitrogen which enters into the composition of humus is found 
in the condition of an ammoniaca! salt, and not in that of an organic 
substance ; for they have collected the whole under the form of am- 
monia in boiling the concentrated extract with milk of lime. 

Photography.—A discussion has taken place at the Academy, be- 
tween MM. Arago, Biot and Chevreul, as to the respective rights of 
Mr. Talbot of London, and M. Niepce de St. Victor, as to the invention 
of photographie engraving on plates of steel. The processes of these 
chemists are different. M. Talbot uses for the substance impressible to 
light a mixture of gelatine and bichromate of potash, which is modified 
and browned on the immediate contact of light, and only where the 
light acts, whilst the part covered by the object to be copied remains 
untouched, and may always be removed by water. 

M. Niepce has aimed to perfect the process which his uncle the in- 
ventor of heliography described in the year 1827. ‘The sensitive sub- 
stance is a solution of bitumen in essence of lavender, applied in a 
layer; this varnish changes its properties while under the action of 
light. The parts exposed to the sun become insoluble in a mixture of 
essence of lavender and oil of petroleum, so that they may be easily 
separated from the soluble part not impressed, which represents the 
image to be reproduced. 

The liquid employed by Mr. Talbot for biting in on steel after his 
design, is bichlorid of platinum, and that of M. Niepce, a mixture made 
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of 1 part of nitric acid, 8 parts of distilled water and 2 of alcohol. We 
mention only these general facts, the details belonging more especially 
to the domain of technology. 

Theory of the Pile and the Aurora Borealis.—M. de \a Rive, the 
celebrated physicist of Geneva, has presented to the Academy the first 
volume of a treatise on Theoretical and Applied Electricity, which he has 
published in London, and of which he is now preparing an edition in 
French. In explaining the plan of his work, M. de la Rive dwelt more 
especially on the theory of the pile. He has always been a defender of 
the chemical theory ; but while ackvowledging the influence of chemical 
action, he now recognizes that we cannot always admit that chemical 
action precedes the production of electricity, and he is led to consider 
the two phenomena as commonly simultaneous, and due to a more 
general cause, viz., molecular polarization, which is established at the 
moment of contact of two bodies susceptible of acting chemically on 
one another. M. de la Rive also expresses his opinion on the cause of 
the aurora, which he explains not by a radiation of the polar magnetism, 
but by a purely electrical action. After examining nearly all recent 
observations, he believes that he may attribute this phenomenon to the 
electricity with which the currents of air are charged, that rise from 
the equatorial regions, and travel in the upper atmosphere towards the 
poles, where they combine with the negative electricity of the earth, 
forming under the influence of the magnetic pole, true luminous arches. 

Miscellaneous.—Among the various facts communicated to the 
Academy since my last communication, we mention the following. 

The transformation of tartaric acid into racemic, by M. Pasteur. 

A work of considerable extent on the variations in chronometers, by 
M. Lisvssou, Hydrographic Engineer. The causes of these variations 
are now known; they are temperature, and the gradual thickening of 
the lubricating oil. M. Lieussou after explaining the causes, gives the 
methods of remedying the evils. 

A photographic apparatus by M. Quinet, for producing at one and 
the same time two images for use in the stereoscope ; it is a modifica- 
tion of the binocular camera obscura of Brewster. 

A note of M. GorGen, on the coloration of salis of manganese, tend- 
ing to show, that the salts are all colored, and that if M. Voelker has ob- 
tained colorless salts, it is owing to impurities, they including certain 
salts, which like those of cobalt, copper, &c., are not themselves color- 
less, but afford the complimentary color to that of manganese, so as by 
mixture to generate a white color. 

A letter of M. Dusarpin, calling attention anew to the method of 
using steam in extinguishing fires. If one of the passengers of the 
steamboat Ocean Wave, had known of this property of steam, the disas- 
ter which took place on the 30th of April, on Lake Ontario, might have 
been avoided, or at least rendered less serious. 

M. Fevix Bernarp has described a new photometer, and M. Gaveain 
has announced a new electroscope with double condensation, which in- 
creases much the sensitiveness of the electroscope of Volta. 

Manufacture of Sugar.—Sugar extracted from molasses. The manv- 
facture of beet sugar has for some years been largely carried on in 


France. In ten years, the production has doubled notwithstanding the 
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successive duties which have been laid, duties of an excessive character, 
since 100 kilogrammes of white loaf sugar pay 59 francs of duties, 
and sell at 150 francs. In 1842, the production of beet-sugar through- 
out France was about 40 millions kilog., and to day it is 80 millions. 
This progress has been owing to improvements each year in the manu- 
facture. 

Among these improvements, the most important is that called the 
barytic, introduced by MM. Leplay and Dubrunfaut, and which enables 
them to obtain 50 p. c. of the crystallizable sugar contained in the 
molasses. It is well known, that for a long time this molasses was of 
little value. Its sugar was supposed to be wholly uncrystallizable, 
and its only use was for making alcohol by fermentation, for which 
purpose large distilleries had been constructed. In an establishment 
of this kind, directed by M. Leplay, 12000 kilogrammes of the beet 
molasses were consumed per day, in making alcohol of 94 p. c., which 
was wholly used in the manufacture of fine liquors. 

M. Leplay and M. Dubrunfaut, were the first to recognize that the 
sugar in the molasses was a sugar perfectly crystallizable, and having 
all the characters of ordinary sugar ; and that to crystallize it, it was 
only necessary to separate the interfering foreign substances, by oper- 
ating on the juice of the beet which furnishes the molasses. The 
solution of the problem was one of great importance, since the amount 
of molasses annually produced in France, was 40 millions kil., contain- 
ing more than half its weight of sugar. 

Their process, as | have studied it for some years at the establish- 
ment of La Villette, near Paris, is as follows. It is based on the in- 
soluble compound, which sugar forms with baryta. When a boiling 
solution of caustic baryta at 30° Baumé, is poured into the ordinary 
molasses, the substances contained immediately solidify into a porous 
crystalline mass, insoluble in water, and admitting therefore of thorough 
washing. 

After being thus purified, the saccharate of baryta is white, and has 
the appearance of a “* bouillie €@paisse ;”’ it is exposed to a current of 
carbonic acid, which takes up the baryta and sets the sugar at liberty. 
This operation is carried on in large vats of wood, 80 to 100 hectoliters 
in size, into which strong pumps worked by steam, inject carbonic acid 
obtained by the calcination of carbonate of lime in lime furnaces. 

While the reaction of the carbonic acid is going on, it is observed 
that the ‘** bouillie” of saccharate, before very thick, gradually liquifies, 
and when complete, the whole is a solution of sugar containing carbon- 
ate of baryta in suspension. 

To separate the carbonate, the mixture is put into sacs made of cot- 
ton fabric, through which the syrup filters clear, while the carbonate is 
retained. ‘These sacs, after draining thoroughly, are pressed lightly 
in a screw press, and then subjected to heavy hydraulic pressure, in 
order to extract the syrup from the carbonate. This syrup thus obtained, 
marks 18 to 22° Baumé, it is white, of agreeable taste, and holds in 
solution some traces of the carbonate and bicarbonate of baryta which 
may be removed by means of a sufficient quantity of plaster, or of 
sulphate of alumine. Finally, it is clarified by means of dried blood ; 
it is skimmed and filtered, and boiled down like a syrup for the re- 
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finery, after which it is put into forms for crystallizing. We thus obtain, 
at once, sugar equal in quality to the finest sugars of commerce. 
With regard to the residues of this process—the carbonate of baryta, 
saline substances contained in the molasses, quicklime proceeding from 
the calcination of the limestone, etc., | have learned the following 
facts. The carbonate of baryta may be used an indefinite number of 
times ; it is rendered caustic anew after each operation, by mixing it 
with charcoal and heating it, and so it serves again. The loss of the 
baryta, which is unavoidable is re-supplied from sulphuret of baryum 
which M. Leplay prepares by calcining sulphate of baryta with 45 p. c. 
of charcoal, in a reverberatory furnace, and which he would prepare 
more advantageously still if he would apply the process suggested by 
Gibbs, which consists in reducing the sulphate by the gas of the re- 
finery. The sulphuret of baryum possesses equally the property of 
precipitating the sugar, only there are two equivalents of sulphur when 
one of oxygen would suffice. In fact, this last case gives, 
Sugar+BaO+HO= Saccharate of BaO+HO, 
whilst the sulphuret affords, 
Sugar+2SBa+HO= Saccharate of BaO, SH, SBa. 
There is hence lost 1 equivalent of sulphuret of baryum. To avoid 
this loss, 1 equivalent of potash or caustic soda is added to the molasses 
under trial; and then on pouring in the sulphuret of baryum, all the 
baryta is precipitated in the state of a saccharate, and the liquid retains 
the potassium in the state of a sulphydrate. 
2 Sugar+2 SBa+KO+HO=2 Saccharate of BaO+SH,SK. The 
use of caustic potash produces a residue with carbonic acid, like the 
quicklime, and would be too expensive for the purpose, were it not re- 
generated with each operation. In fact, the waters afier washing are 
collected in boilers, evaporated, and the product then calcined in a re- 


verberatory furnace with some chalk or lime, and fused. ‘The fused 
substance is cooled, broken up, lixiviated, rendered caustic by means of 
lime, and the leyes are concentrated as in the manufacture of soda. 
The potash is thus obtained for a new precipitation of the saccharate. 

In this operation, they obtain not only the potash added in the pro- 
cess, but also the potash and soda which existed primarily in the juice 
of the beet, and which, by accumulation in the molasses, amounts to 
about 10 per cent. 

In this manner, MM. Leplay and Dubrunfaut have succeeded in isola- 
ting, economically, the sugar of beet molasses. But is this process ap- 
plicable to the extraction of cane sugar? Yes,on one condition; that 
is, if the manufacture of cane sugar can be so conducted as to give mo- 
lasses free from uncrystallizable sugar. For MM. Leplay and Dubrun- 
faut have shown that for 60 to 70 p. c. of sugar in the molasses, there 
are 30 p. c. of uncrystallizable sugar, which is a result of the method of 
manufacture, and not preéxistent in the juice of the cane. con 

There exists, then, great differences between the manufacture of whi 
beet-sugar and cane-sugar ; in the former, the molasses contains no al- fron 
tered sugar, and in the latter there is a large quantity of altered sugar. or < 

Manufacture of caustic baryta from the carbonate.-—We have men- qual 
tioned above the general process by means of which MM. Leplay and 
Dubrunfaut reduce the carbonate of baryta. ‘The point is important 
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and we add some further details; for it has required much time and 
experiment to accomplish it conveniently on a large scale. The pro- 
cess is now so far perfected, that caustic baryta may be obtained ata 
very low price. 

After reducing the carbonate to powder, it is mixed intimately with 
20 to 25 p. c. of pulverized charcoal, then put in a reverberatory fur- 
nace made of good refractory brick. Ata reddish white heat the re- 
duction commences, and the aspect of the mass shows when it is 
complete. A single furnace will thus reduce in 24 hours 1200 kilo- 
grammes of carbonate of baryta, consuming 12 hectgliters of charcoal 
in heating, and 4 hectoliters for the reduction. Three workmen are re- 
quired. When finished, the baryta is collected in metal cases, (“* étouf- 
foirs,” large sheet-iron boxes holding about 1 hectoliter,) where it is 
cooled. ‘The artificial carbonate is usually reduced more easily than 
the native. However, the native carbonate from England is easily de- 
composed. 

Caoutchouc industry.—Since Mr. Goodyear, of New Haven, Ct., has 
discovered the method of preserving caoutchouc elastic at all tempera- 
res by vulcanization, this substance has become the basis of a branch 
of industry of the highest importance. The vulcanization of caout- 
chouc has been what the electro-magnet was to the electric telegraph 
the parallelogram to steam-engines, or tubular boilers to rapid locomo- 
tion—a discovery, great in its numerous applications, and the services 
which it has rendered to society. 

The several branches of this industry have been undergoing constant 
improvement since they were first commenced. Among them we have 
already, in a former paper, alluded to the manufacture of caoutchouc 
thread. 

Two processes are ordinarily used in working caoutchouc. One con- 
sists in macerating it in essence of turpentine, or naptha, till it is soft; 
it is then worked between cylinders till the solution resembles a soft 
pitch, when it is applied, usually between two pieces of cloth, so as to 
fit it for all the purposes of clothing, and numerous other objects. 

By the other process, the cautchouc is compacted so as to forma 
single mass, sheet, or block, and mainly by heat and pressure. The 
methods are well known, and I do not dwell upon them. The processes 
which I would here mention, are employed by Mr. Gerard, at Grenelle, 
near Paris. They have the advantage of not altering the caoutchouc, 
and of admitting of being employed from one day to the next. 

In these processes, the paste of caoutchouc acquires certain peculiar 
properties ; it is not pasty, and will keep the form impressed upon it. 
Alcohol, an anti-solvent of caoutchouc, is the agent which M. Gerard 
used for this purpose. By causing the alcohol to penetrate the caout- 
chouc, the adhering molecules are disunited, as completely as when al- 
cohol is poured into a limpid solution of caoutchouc. The solvent 
which is preferred for use is the sulphuret of carbon, to which is added 
from 2 to 25 p. c. of aleohol. To | part of caoutchouc, from 1 to 30 
or 40 parts of the dissolving alcoholized material, according to the 
quality of the paste desired. 

The clear solutions are applied with a brush, and dry promptly ; 
those in a pasty state are used for making thread, tubes, leaves, etc. 
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The elastic materia!, driven by a piston through small holes, is thus 
made into threads; the holes are in a single range, that the threads 
may not fall upon one another. The threads are received on an end- 
less band of velvet, and thus make a traverse of 4 metres ; they pass 
then to a linen cloth or band, also without end; a sieve, shaken with 
an eccentric motion, sprinkles some talc over the threads, to prevent 
their adhesion. ‘This movement on endless bands serves to promote 
the evaporation of the solvent. 

The details of this process cannot be given without numerous figures, 
and | therefore mention only the principal steps in the manufacture. 
The size of the threads of caoutchouc may be varied at will. A thick- 
ness of 1 millimiter is usually preferred ; but often a much finer thread 
is desired. M. Gerard converts the larger into smaller threads of any 
size desired, by means of a property which he was the first to recog- 
nize in caoutchouc—that of reheating (‘recuit”). It is well known 
that a thread, when drawn out, will return to its former length when 
the force is removed. But it was not before known, that this thread 
when drawn out and exposed to a heat of 115° C., would retain the 
length and size thus given it, and, moreover, it is also ready to be drawn 
anew. By drawing it thus, and re-heating it, successively, a thread of 
caoutchouc may be brought to any degree of fineness, limited only by 
the skill of the workman. A length of 50,000 metres may be obtained 
from a kilogramme of material. 

The thread thus obtained is of ordinary caoutchouc, but it is easy to 
make the vulcanized thread in the same manner. It is only necessary 
to incorporate into the pasty caoutchouc some flowers of sulphur, and 
heat up to 130 or 140° C. M. Gerard vulcanizes also by a process pe- 
culiar to himself, which consists in exposing the caoutchouc in an alka- 
line persulphuret to the action of a temperature of 150°C. This 
process gives good results, but the product is b'ack. 

For weaving, both kinds of thread, the vulcanized and non-vulcanized 
are used. Deprived of elasticity, the natural thread may be worked 
like any other textile material, and the elasticity may be afterwards re- 
stored, by passing a hot iron over the tissue. The vulcanized caout- 
chouc cannot be woven without the aid of a peculiar artifice ; it must 
be extended by weights. 

M. Gerard manufactures thus at Grenelle on an average 700,000 
metres of caoutchouc thread per day. It is the only round thread used 
in France, the United States, England,or Germany. All other threads 
are square, and are obtained by cutting; they therefore have not the 
strength or homogeneity of the round even thread. 

Locomotion by compressed air.—l close this communication by some 
details relative to a recent invention of considerable notoriety. ‘The in 
ventor, M. Julienne believes that it will prove an economical motive 
power of great value. What I have seen of it, satisfies me that ob- 
stacles which have till now opposed the employment of the expansive 
force of compressed air will disappear through the process of M. Ju- 
lienne, which consists simply in compressing air by means of an hy- 
draulic press. 

$y this method, M. Julienne substitutes for the solid piston— 
which a grain of sand may alter, which the slightest irregularity in the 
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pump would throw out of action, and which becomes heated by fric- 
tion,—a liquid piston, not less incompressible than the other, filling al- 
ways exactly the space in which it moves, be it regular or not, and act- 
ing by progression on a resistance so exactly calculated, that its proportion, 
although increasing, is always in relation to the force to be overcome. 

The air is thus compressed at 30 atmospheres in iron bottles, which 
are about 4 millimetres thick. It is perfectly preserved under this pres- 
sure, and it was with a bottle of this kind that M. Julienne put in action, 
in my presence, a small vehicle, carrying two persons, and moving 
with great rapidity. 
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1. Records of the School of Mines, and of Science applied to the 
Arts, Vol. 1. London, 1852, 8°.—Contains inaugural and introduc- 
tory lectures to the courses for the session of 1851-2. We would no- 
tice the lecture of Prof. Ed. Forbes upon the Relations of Natural 
History to Geology and the Arts, as particularly interesting to the Zo- 
ologist. 

2. A Geological Map of the United States and the Britith Provin- 
ces of North America, with an explanatory text, geological sections, 
and 8 plates of the fossils which characterize the formations ; by JuLEs 
Marcov. Boston, 1853. 8°.—A comprehensive illustration of the Ge- 
ology of the N. American Continent. L. A. 

3. Memoirs of the Geological Survey of the United Kingdom. Fig- 
ures and descriptions illustrative of British organic remains. De- 
cade vi. London, 1852. 4°.—Contains descriptions of nine new spe- 
cies of fossil fishes from various geological formations, by Sir Philip 
de Malpas Grey Egerton, among which is the type of a remarkable 
new genus from the chalk of Sussex. It is highly gratifying to the 
writer to see that the fossil fishes recently discovered in Great Britain, 
are likely to be all described in a satisfactory manner by so competent 
an observer as Sir Philip Egerton, whose collection of fossil fishes, in 
connection with that of his noble friend, the Earl of Enniskillen, is un- 
rivalled. 

4. Histoire des progrés de la Géologie de 1834 a 1850, per A. d’Ar- 
cHiac. Paris, 1851. 4 vol.—This work, of which we have recently 
received the fourth volume, is not merely a history of the recent pro- 
gress of geology, but a real encyclopedia of all the branches of science 
telated to geology, and ought to be studied carefully by every geolo- 
gist and paleontologist. 

9. Zeitschrift der deutschen geologischen Gesellschaft, 4th vol. 
Berlin, 1852. 8°.—This and the preceeding volumes contain highly 
valuable papers upon Geology and Paleontology. A. 
6. Jahrbuch der kaiserlich-kéniglichen geologischen Reichsanstalt, 
Wien, 1852. 4°.—The third volume of a very valuable series of pa- 
pers upon a variety of subjects relating to Geology, Paleontology, and 
Mining. L. A. 
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7. Geognostiche Wanderungen in Gebiete der nordéstlichen Alpen; 
von Cart Enruicu. Linz, 1852. 8°.—Geological Sketches of Up- 
per Austria, with descriptions and figures of fossils. — 

8. Die Braunkohle in der Mark Brandeburg ; von Dr. E. Pterr. 
NER. Berlin, 1852. 8°, with a map and 4 plates.—An account of the 
lignites of the mark of Brandeburg, chiefly geological. L. A. 

9. Halurgische Geologie ; von Dr. F. v. ALBerti. Stuttgardt, Tibin. 
gen, 1852. 8°.—A complete treatise of all matters pertaining to the 
geology of salt, its occurrence, its origin, its associations, &c., &c. 

L. A. 

10. Lehrbuch der Geognosie; von Dr. C. F. Naumann. Vol. 2d, 
part 2d. Leipzig, 1852.—One more number, and this excellent text- 
book of Geology will be complete. What renders it particularly use- 
ful, and superior to most other works of the kind, is the beautiful atlas 
of characteristic fossils which accompanies it. b. A 

ll. H. G. Bronn’s Lethea Geognostica. 3d edition published in 
connection with F. Roemer. Stuttgardt, 1852. 8°.—Too well known 
from the former editions to require particular notice. We would only 
state that the new discoveries in Paleontology have been faithfully in- 
corporated in this new editition. he: As 

12. Deutschlands Petrefacten, von C. G. Giesev. Leipzig, 1852. 
1 vol. 8°.—A complete systematic catalogue of all the fossil organic 
remains discovered to this day in Germany and the adjacent countries, 
with their synonyms and the indications of the localities and geological 
formations in which they occur, and references to the works in which 
they are described. It is for Germany what John Morris’s Catalogue 
is for Great Britain, and Bronn’s Index Paleontologicus for the whole 
world. This last work, yet little known in this country, ought to be in 
the library of every geologist. L. A. 

13. Fauna der Vorwelt, mit Natur Beriicksichtigung der lebenden 
Thiere. Von Dr. C. G. Gizper. Vol. 3d. Leipzig, 1852. 8°.— 
This volume contains a very full description of the fossil Cephalopods 
knowe to this day. It is an indispensible work for every paleontolo- 
gist. The first volume of the work is devoted to the Vertebrata. The 
second has not yet appeared. L. A. 

14. Zoologie et Paléontologie Francaises ( Animaux vertébres) 
ou nouvelles recherches sur les animaux vivans et fossiles de la France. 
Par P. Gervais. Paris, 1852. folio. No. 15, 16, 17 and 18.—The 
concluding numbers of an extensive work upon the fossil remains of 
vertebrated animals in France. L. A. 

15. Palaontographica, Beitrdge zur Naturgeschichte der Vorwelt, 
von W. Dunxer and Herm. von Meyer. Vol. 2d, No. 6.—Contains 
the description of some remarkable fossil plants from the lithographic 
limestone of Solenhofen by Professor Fr. Unger. The author shows 
that the fossil remains referred by Count Sternberg to the family of 
Alge, under the name of Caulerpites, are genuine Conifer, constitu 
ing a distinct genus, which he calls Arthrotaxites. "The same No. con- 
tains interesting contributions to the tertiary flora of Silesia, by Prof. 
H. R. Géppert. Among them, we notice particularly a maple, the fruit 
of which measures not less than six, and sometimes over eight inches 


in length. L. A 
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16. Description of the remains of extinct Mammalia and Chelonia from 
Nebraska Territory, collected during the Geological Survey under 
the direction of Dr. D. D. Owen; by Jos. Leipy, M.D. From D. D. 
Owen’s Report of a Geological Survey of Western lowa, and Minne- 
soia, &c. Philadelphia, 1852. 4°.—This memoir affords another evi- 
dence of Dr. Leidy’s indefatigable industry and devotion to the study of 
Natural History in all its departments. His descriptions are very full 
and precise ; we only regret that there is nowhere yet in the country a 
collection of skeletons sufficiently extensive to enable our palzontolo- 
gists to compare minutely the fossil remains which they describe with 
the bones of living animals. What interesting results might not have 
been derived from a careful comparison of so many fossil turtles, so well 
preserved as those here described and figured, with the numerous rep- 
reséntatives of that family inhabiting even the United States. The fos- 
sil Fauna of Nebraska is one of the most important yet discovered in 
North America, and may furnish many more interesting extinct forms. 

The mammalia described by Dr. Leidy belong to his new genera 
Oreodon, Archzotherium, and Eucrotaphus, and to the genera Palzo- 
therium, Rhinoceros, and Machairodus, he and Dr. Owen have added 
new species, all of which are beautifully illustrated. The reptiles, 
four in number, belong all to the genus Testudo proper. Besides the 
species described in full, there is at the close of this paper a list of five 
other species mentioned elsewhere before. Eee 

17. Memoir of the extinct species of American Ox; by Jos. Letpy, 
M.D. From the Smithsonian Contributions to Knowledge. Vol. v.— 
This is a very valuable contribution to the natura! history of the fossil 
species of Ox found in North America. ‘The author refers them to two 
genera: Ist, Bison, the type of which is our Buffalo, and, 2d, a new 
extinct genus, which he calls Bootherium, which contains two distinct 
species. The validity of these distinctions seems satisfactorily estab- 
lished ; it is also very interesting to learn that remains of the common 
buffalo are found among the fossils of Big-bone Lick, in Kentucky. But 
we cannot help repeating our regrets, that such important investigations 
should be carried on without the possibility of direct comparisons with 
the skeleton of our living species. It is a strange fact, that there is no 
skeleton of the Buffalo in any American museum, except that of the 
Natural History Society in Boston. It remains, therefore, for future 
investigations to ascertain what is the degree of affinity of the fossil 
American Bulls with the living species of this continent. =” 

18. Die Versteineriingen der Grauwacken formation in Sachsen tind 
den angrenzenden Ldnder-abtheilungen, von H. B. Geinirz. No. 1, 
Graptolites. Leipzig, 1852. 4°.—No family of fossils has puzzled the 
paleontologists in a higher degree than the Graptolites, especially when 
it has been attempted to assign them a place among organized beings. 
The nearest approach to a natural classification has been proposed by 
Barrande and Geinitz, who compare them to those Haleyonoid and Hy- 
droid Polypi, in which the individual animals are arranged in regular 
rows, such as Virgularia and Sertularia. I believe, however, that their 
true position is neither among Polyps, nor among Acalephe, to which 
class the Hydroid polyps must now be referred, but among Molluscs, in 
the class of Acephala, in the order of Bryozoa, of which many are found 

Seconp Seriszs, Vol. XVI, No. 47.—Sept., 1853. 36 
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in a fossil state in the paleozoic rocks. My reason for assigning such 
a position to the Graptolites, is the discovery | have made in Florida 
upon the coral banks of Key- West, of a new 
the arrangement of the cells resembles that of the Graptolites still 
more than either Virgularia and Sertularia, and the delicate stem of 
which, if fossilized, would probably have left an impression very simi- 
lar to that of most Graptolites. I have not yet had an opportunity of 
publishing my investigations upon this singular creature ; but | have no 
doubt left in my mind that it is a living representative of the fossil 
Graptolites, for which I propose the name of Cladobryus hyalinus, as 
it differs from most of the ordinary Bryozoa, by the regular branching 
of its stem, and resembies, in that respect strikingly, the new genus 
Cladograpsus of Geinitz. I have collected a sufficient supply of this 
remarkable animal, in alcohol, to provide all the paleontologists with 
it. To trace the true affinities of the Graptolites, the genera Crisia, 
and Eucratea, ought to be compared. Upon this interesting subject, 
compare, also, J. Hall’s Paleontology of New York, vol. i and ii. 
L. A. 

19. Beitrag zur fossilen Flora von Wildshuth in Oberoestreich, von 
Dr. C. von Errincnausen, with 4 plates. From the Proceedings of 
the Imperial Academy of Sciences at Vienna, vol. ix, 1852.—Descrip- 
tions and Figures of many fossil plants from the lignites of Wildshuth, 
in Upper Austria. L. A. 

20. Neu aiifgefundene Saurier-Ueberreste aus den lithographischen 
Schiefern des obern Jurakalkes, von Dr. ANpREas WacNer. Min- 
chen, 1852. 4°. From the Transactions of the Royal Academy of 
Sciences of Bavaria, vol. iiii—Contains full descriptions and accurate 
figures of two new genera of fossil Saurians, Pliocormus, and Homcosav- 
rus, and new contributions to the knowledge of several Pterodactyls, 
with new species of Pliosaurus, Ichthyosauras, and Stenosaurus. 

L. A. 

21. Description des Mollusques fossiles qui se trouvent dans les grés 
verts des environs de Genéve, par F. J. Picrer. Genéve, 1852. 4”. 
3d number.—The third number of an elaborate monograph of the cre- 
taceous fussils of the vicinity of Geneva, in Switzerland, with many 
beautiful plates. A work indispensible for the identification of our 
greensand fossils. L. A. 

22. Die Kreidebildungen von Texas und ihre organischen Ein- 
schlitsse, von Dr. Ferp. Roemer. 4°. Bonn, 1852.—A very hand- 
some volume, giving an account of a geological survey of Texas, and 
the description of the fossil remains found in the cretaceous and tertiary 
formations of that state, with eleven magnificent plates. ke & 

22. Systeme silurien du centre de la Russie par Joachim Barrande. 
4°. 1852. 1 vol. letter-press, 935 pages: 1 vol. plates, 52 in number. 
—This work, advertised for many years, has at last made its appear- 
ance in ashape that exceeds the most sanguine expectations. It is 
natural to have to wait for such productions. The first volume now be- 
fore us contains only a monograph of the Trilobites ; but they are illus 
trated ‘as fully and minutely as if the dissections had been made from 
specimens just caught upon some mud- flat left dry by the ebb tide, and 
the changes some of them undergo with age are treated as extensively 
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as if they had been hatched in confinement, and brought up in a nursery. 
Zoologists may well be called upon to imitate the example modern pa- 
leontulogists give them ; living animals ought, indeed, to be so minute- 
ly described as to furnish ready means of comparison in the identification 
of fossils, whilst of late the most important contributions to Natural 
History have been made by palzontologists. Science has another mas- 
ter worker in its service, for we may almost consider this book as the 
first work of Mr. Barrande. 


{[Nore.—ln § 13, p. 280, for Natur read steter.] 


24. Fossil Sanrian Bone from Prince Edward’s Island.—Mr. J. W. 
Dawson describes briefly in the ** Eastern Chronicle” of Nova Scotia, 
for June 28, 1853, a fossil bone found in sandstone, at New London, 
on Prince Edward’s Island. The specimen is a fragment of a jaw- 
bone, about 7 inches long and 5 broad. It contains 8 conical teeth of 
various sizes, set in true sockets, the largest being an inch and a quar- 
ter in length above the surface of the jaw, and having about a fourth of 
an inch broken off at the summit; they are all flattened laterally, and 
slightly curved backwards, and are finely serrated on the edges. The 
teeth and bone are white, and in excellent preservation, and they are 
attached to the original matrix of soft red sandstone. I[t was found 21 
feet from the surface. The rock is believed to correspond in geological 
age with the trias or new red sandstone. 

25. New South Wales.—Various reports of explorations in the gold 
region of New South Wales, by the Rev. B. W. Crarke, have been 
received by us. They are confined to local details, and afford little 
that we can extract to advantage. The explorations were mainly along 
the Australian Alps, where the rocks are granite, and various slates, 
the latter often much contorted. The region is in many parts much in- 
lersected by trap dykes. We hope to receive a general review of the 
subject from the author who is indefatigable in his expiorations. 


Il. Zooroevy. 


1, Neue Denkschriften der allgemeinen Schweizischen Gesellschaft 
fiir die gesammten “‘Naturwissenschafien. Zurich, 1850. Vol. xi.— 
Though published three years ago we notice this volume now, in order 
to refer to two important papers ‘contained in it ; ; one by Prof. O. Heer, 
upon the fossil insects of Oeningen and Radeboy, the other by L. Riiti- 
meyer upon the nummulitic formation of Switzerland, with a detailed 
description of the nummulites of that geological period. L. A. 

Memorias dela real Academia de Ciencias de Madrid. Madrid, 
1851. Vol. i, part 1 and 2.—Contains several valuable papers upon 
the Geology and Zoology of Spain. bs 

3. Catalogue of the Cabinet of Natural History of the State of New 
York. Albany, 1843. 8°.—The Regents of the University deserve great 
credit for directing the publication of this catalogue. Nothing is beiter 
adapted to secure permanently the interest for public collections, and to 
contribute to their increase than the circulation of such catalogues, 
We only regret that no more direct reference is made to the individual 
specimens described and figured in the Natural History of New York, 
The i importance of preserving such records to favor the researches in 
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case of doubts, upon the identity of a newly discovered species, cannot 
be overrated, and we would particularly call the attention of all the 
directors of Museums to this point. The chief value of many of the 
museums of Europe arises from the circumstance that they contain the 
original specimens described by the naturalists who have brought our 
science to its present condition. In this respect, we cannot commend 
too highly the catalogues of birds and eggs, published by the Academy 
of Nat. Sciences, of Philadelphia, drawn up by John Cassin and A. L. 
Heerman, Esq. 
4. Bulletin de la Société impériale des Naturalistes de Moscow, 
publié sous la redaction du Dr. Renard. Moscow, 1852. 8°.—This 
periodical contains papers upon almost every department of Natural 
History. L. A. 
5. Jahresbericht des naturwissenschaftlichen Vereins in Halle. Ber- 
lin, 1852. 8°—Touches upon a variety of topics in various depart- 


ments of Nat. Hist. L. A 


6. Sitzungsberichte der Kaiserlichen Academie der Wissenschaften. 
Wien, 1852. 8°.—Like the proceedings of other academies, contains 
short abstracts of the papers presented to the imperial Academy of 
Science, in Vienna, embracing the whole scope of human knowledge. 

L. A. 

7. Wurtembergische naturhistorische Jahreshefte. 9th vol, Stutt- 
gardt, 1853. 8°. Conducted by Prof. H. v. Mohl, Pr. Flieninger, Pr. 
Fehling, Dr. W. Menzel, and Pr. Krauss in Stuttgardt.—This and the 
preceding volumes contain very valuable papers upon Zoology, com- 
parative Anatomy, Palzontology and Botany. L. A. 

8. Zeitschrift fur wissenschafiliche Zoologie, herausgegeben von 
Prof. C. Th. v. Siebold u. Alb. Kélliker. 4th vol. Leipzig, 1853. 8°.— 
The most important recent Journal of comparative Zoology and Anat- 
omy; contains numerous illustrations. 

9. De Phomme et des races humaines, par H. Hotiarp. Paris, 1853. 
1 vol. 12°.—A work intended to prove the origin of all mankind from 
a single pair, and also to illustrate the varieties of men as derived in the 
course of time from a common stock. These views may satisfy those 
who seek merely for arguments in favor of an opinion generally re- 
ceived, without taking into consideration the range of facts in nature 
bearing upon this important subject. b. A 

10. Die Geographische Verbreitung der Thiere, von L. K. Scumar- 
pa. Wien, 1853. 8°. 3 parts.—The first comprehensive treatise on 
the geographical distribution of animals, including all classes of the an- 
imal kingdom. 
11. Histoire Naturelle des Mollusques Ptéropodes, par MM. Rane 


and Souteyer. Paris, 1852. 1 vol. fol.—A beautiful monograph ol 
all the Pteropodous Molluscs knowa to this day, with 15 magnificent 
lates. L. As 


12. Bilder atts dem Thierleben, von Cart Voat. Frankfurt, 1852. 
8°.—A very clever book, giving a most interesting account of investl- 
gations made upon Salpa during a residence at Nizza. Also an elabo- 
rate treatise upon the growth and formation of animals and the succession 
of fossils in former geological periods. This, and the other works of 
the author, show him to be thoroughly acquainted with the questions 
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now under discussion among naturalists; but we shrink with disgust 
from his cynicism and atheistic philosophy. L. A. 
13. Entwicklungsgeschichte des Meerschweinchens, von Dr. Tn. L. 
W. Biscnorr. Giessen, 1852. 4°.—Another of those masterly mon- 
ographs which have placed Prof. Bischoff at the head of the embryolo- 
gists of our day. Nothing would contribute more efficiently to promote 
similar investigations in this country, than the publication of transla- 
tions of his works, which the Smithsonian Institution might well under- 
take, for the benefit of American Naturalists. We would recommend 
that most of the earlier embryological works be equally translated, for 
no one ought to proceed in these investigations without consulting the 
works of Pander, Baer, Rathke, &c., &c., which are hardly to be seen 
in any American library, though they constitute now the basis upon 
which modern physiology has been renovated. o & 
14. Naturwissenschafiliche Reise nach Mossambique, von W. C. H. 
Perers. Part 1, Mammalia, 200 pages, 4°, with 46 plates. Berlin, 
1852.—In the year 1842, the King of Prussia granted to Dr. Peters 
the means of undertaki ng a scientific expedition into regions of Africa 
heretofore entirely une xplored by naturalists, the coast and interior of 
Mossambique. The volume before us contains a description of the 
mammalia observed during the residence of Dr. Peters in that inhospi- 
table region. It is a full illustration of the subject, giving not only de- 
scriptions of the external appearance of the animals mentioned, but also 
descripiions and illustrations of the skeleton, the teeth, and sometimes 
even of the other organic systems. Nothing could be more welcome 
to zoologists than such an account of the animals of that region, so par- 
ticularly interesting from its position, opposite to Madagascar, and the 
uncertainty which has prevailed up to this day respecting the resem- 
blance of its inhabitants, and those of that large Island. Whether the 
peculiar forms of animals known to inhabit Madagascar, such as the 
Makis, were also to be found upon the opposite coast of Africa, or not, 
was a question no body could answer before the invaluable researches 
of Dr. Peters furnished us with the necessary data to contrast the two 
faunee. Mossambique is now known to have a genuine African fauna. Its 
monkeys, six in number, belong to the genera Cercopithecus, and Cyno- 
cephalus. No genuine Makis have been observed, and only one species 
of Otolicnus, a genus which has also its representative in Western 
Africa. This is the more interesting since Dr. Peters observed two 
Makis alive from Anjoana, one of the Comoro Islands. The minute- 
ness of the descriptions of Chiroptera and Insectivora deserves particular 
notice, for many of the species of these families enumerated in our 
systems cannot be recognized from want of sufficient accuracy in the 
details given of their characteristics. He enumerates not less than 
eighteen species of Chiroptera, belonging to the genera Pteropus, Cy- 
nonycteris, Epomophorus, Phyllorhina, Rhinolophus, Nycteris, Embal- 
lonura, Taphozoas, Dysopes, Vesp ertilio, Nycticejus, among which 
there are several belonging exclusively to the continent of Africa. Of 
Insectivora the number is nine, belonging to the truly African genera 
Chrysochloris and Macroscelis, to the “cosmopolite genus Sorex, and to 
two genera, Petrodromus and Rhyncocyon, first described by Dr. Pe- 
lers himself, from Mossambique. How truly African this country is, 
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appears, perhaps, still more distinctly from its carnivorous animals, 
among which we notice the lion, the leopard, the spotted hyena, several 
ichneumons, &c., altogether nineteen species, some of which are new, 
belonging to the genera Herpesites and Bdeogale. One species of 
Viverra, the Rasse of Horsfield, observed upon Anjoan, furnishes an- 
other evidence that even the small islands east of the African continent 
partake more of the Zoological character of the East Indies and Mad- 
agascar, than of Africa itself. Of gnawing animals, twenty-three spe- 
cies were observed, belonging to the genera Sciurus, Myoxus, Meriones, 
Mus, Acomys, Cricetomys, Hystrix, and Lepus, and to four new gen- 
era, Heliophobius, Pelomys, Steatomys, and Saccostomus. It is interest- 
ing to notice among these many Glires a new southern species of the 
truly African genus Hystrix. Most of these animals are handsomely 
illustrated, and their skulls and dental system represented with all the 
required minuteness. The Edentata number a single species of Manis, 
identical with that of the Cape of Good Hope. ‘The only wild horse, 
Equus zebra, has long been known from other parts of the continent. 
How numerous the elephants must be, can readily be estimated from 
the statement of Dr. Peters, that about ten thousand of these animals 
are annually killed for their ivory. The most common rhinoceros is 
the same as that of the cape, first described by Camper as Rh. afri- 
canus, Cuvier’s Rh. bicornis ; another species is Rh. Simus. The 
Hippopotamus is very common in all the fresh waters of Mossambique. 
Besides these Pachyderms, one species of Phacochcerus, and one of 
Hyrax are noticed. Among ruminants, the giraffe is wanting, nor are 
even domesticated camels ever seen in Mossambique, but the antelopes 
occur very extensively, and several new species are described. Do- 
mesticated goats, sheep, and cattle have been introduced from the Co- 
moro Islands and from Madagascar. Some varieties of sheep have been 
imported from the East Indies and even from America. The wild bull 
of Mossambique is Bos caffer, a species formerly found as far south as 
the Cape. Of Cetacea, the Dugong, Halicore indicus, inhabits almost 
the whole eastern coast of Africa. The sperm whale, Physeter macro- 
cephalus, is said to have been very common in the Canal of Mossam- 
bique ; it is now rare there, as are also other Cetacea. 

It is to be hoped that the next volumes of this Fauna of the Oriental 
coast of Africa will soon follow the first. We may look forward toa 
great zoological treat, in becoming acquainted with the fishes of the 
Zambese. Such works furnish invaluable contributions not only to spe- 
cial zoology, but also to the geography of animals, and are equally 
creditable to their authors and to the governments patronizing such 
costly publications. L. A. 

15. On the Osteology of the Head of Hippopotamus, and a descrip- 
tion of the Osteological characters of a new genus of Hippopotamide ; 
by Jos. Lewy, M.D. From the Journal of the Acad. of Nat. Science of 
Philadeiphia. N. S., vol. 2, p. 3.—In this interesting paper Dr. Leidy 
shows that the Hippopotamus of Senegal, and that of the Cape of Good 
Hope, first considered as distinct species by Desmoulins and Duvernoy, 
differ truly specifically, and that the third species described by Dr. Mor- 
ton as Hippopotamus liberiensis is not only specifically distinct, but 
constitutes a distinct genus, for which the name Cheeropsis is proposed. 

L. A» 
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16. Museum Heineanum: Verzeichniss der ornithologischen Samm- 
ling des Oberamitmann Ferd. Heine, von Dr. JEAN Capanis. Halber- 
stadt, 1850-51. 8°.—Invaluable as far as a correct synonymy is of 
importance in the study of Natural History. The author objects justly 
and energetically to the practice now prevailing of separating the spe- 
cific from the generic name in the quotations of authorities. Upon this 
point see also the introduction to my Nomenclator Zoologicus.  L. A. 

17. Journal fur Ornithologie, von Dr. Jean Capanis. 1853. 8°.— 
The first number of a Journal devoted exclusively to Ornithology, pub- 
lished with the codperation of the most prominent ornithologists of 
Europe, by Dr. Cabanis, keeper of the Zoological Museum in Berlin. 

L. A. 

18. Analecta ad Entomographiam provinciarum occidentali meridion- 
alium imperii rossici ; auctore S. B. Gorsx1. Fasc. 1. Berolini, 1852. 
8.—A monograph of the Neuropterous Insects, and the description of 
some new species of Hymenoptera of south eastern Russia. L. A. 

19. Monographia Pneumonopomorum viventium ; auctore L. Pretr- 
rex. Casselis, 1852. 8°. 1 vol_—A complete monograph of the pul- 
monate Gasteropods, provided with an operculum. L. A. 

20. Illustrations of the Birds of California, Texas, Oregon, British 
and Russian America: intended to contain descriptions and figures of 
all North American birds, not given by former authors, and a general 
synopsis of North Amerian ornithology. To be completed in 30 parts 
each part to contain 5 colored plates; by Joun Cassin. 8vo. Phila- 
delphia, 1853. Lippincott, Grambo & Co.—A very handsome number, 
with beautiful plates. ‘The synopsis of Paring is given as a specimen 
of the manner in which the species not described will be mentioned ; 
and it includes also descriptions and figures of the species Cyanocorar 
lurwosus, or Mexican Jay, the Melanerpes formicivorus, or Californian 
Woodpecker, the Lophophanes atricristatus, or Black-crested Chick- 
adee, the Cyrtonyx Massena, or Massena Partridge, Larus Heermanni, 
or White-headed Gull. The work is highly important, and will add a 
new value to those published before, by other writers, upon the natural 
history of birds of North America. If completed in the style begun, 
it will be a most valuable addition to the natural history of the United 
States. L. A. 

Subscriptions to the work are solicited by the publishers. 

21. Versuch einer Monographie der Lycanen, als Beitrag zir 
Schmetterlingskunde mit Abbildungen nach der Natur, von BernnarD 
Gernarp. Hamburg, 1853. 4°. Nos. 9 and 10.—The concluding 
numbers of a monograph of one of the most variable and difficult 
groups of Lepidoptera. L. A. 

22. Notes on the Classification of the Carabide of the United States ; 
by Dr. Jonn L. LE Conte. From the transactions of the American 
Phil. Society. Vol. x. 1853.—We regret not finding time for the 
present to read and review the many special entomological papers Dr. 
Le Conte has published recently ; but we cannot pass entirely unnoticed 
one upon the classification of the Carabidae, which contains a thorough 
discussion upon the most prominent features of this difficult family, and 
the natural limitation of its subdivision and the characteristics of its 
genera, with a complete revision of the North American species. 

L. A. 
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Ill. Astronomy. 


1. Shooting Stars of August 10, 1853.—The observations here re- 
corded were made at New Haven, Conn., by Messrs. Francis Bradley 
and Lyman Baird, with myself, on the night of Wednesday, August 10, 
1853. We were stationed together, in the open air, each observer 
having in his view, as far as practicable, a third part of the visible 
heavens. The time was highly favorable, the air being clear and calm, 
and the moon absent. Systematic observations were commenced at 
midnight, and continued until 3h. 25m. a. mM. of the Lith, and the fol- 
lowing table shows the number of different shooting stars seen by us 
during this period : 


Ss N. N. W. E. N. E. TOTAL. 
O04 to Jb A. M. 18 27 35 110 
} «83 “ 42 34 39 115 
2 *@3 57 31 31 119 
3 * 3 25™ 26 7 11 44 


388 

Besides the meteors above enumerated, we saw about twenty during 
the quarter of an hour preceding midnight, rejected fifteen or twenty 
doubtful cases, and lost some after three o’clock on account of advancing 
daylight, and other causes. No meteor was twice reckoned, although 
many were of course seen in common by two observers. 

Of these meteors the large majority, probably not less than three- 
fourths, moved in paths which traced back would intersect very near 
the cluster in the sword-handle of Perseus, and during our observations 
this apparent radiant place did not change its position among the stars. 
Many of the meteors left trains behind them, and exceeded in brillian- 
cy stars of the first magnitude, while a few equalled in splendor the 
planet Venus. 

It is evident from the foregoing statements that the periodical me- 
teoric display of August 9-10th has appeared this year in usual form, 
and in numbers not much diminished. In order to render the numbers 
above given comparable with those of former years when four observers 
were on the watch, about one-sixth should probably be added thereto. 

It may be worthy of mention, that slight manifestations of the Aurora 
Borealis were visible about 2 a. m. of the llth, for about fifteen min- 
utes, and again about 3 a. m., the light being in each case an irregular 
patch, extending from two to five degrees above the horizon, and 
wholly on the west of the north point. 

As early as 2h. 15m. a. m. it was certain that there was some unu- 
sual though faint illumination along the northeastern horizon. As the 
morning advanced this illumination became brighter, and was recog: 
nized as the Zodiacal Light; but it was impossible to describe its 
outline, or to decide on the place of its termination. It extended from 
the N. E. horizon, covering the stars Castor and Pollux, stretching up- 
wards and onwards to the vicinity of 4 Aurige and § Tauri, while 
no trace of the light could be discerned south of the ecliptic. The 
sky in this quarter seemed to be somewhat hazy. 

During the night of Tuesday, the 9th inst., the sky was too cloudy 
for observation. E. C. Herrick. 
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2. The planet discovered on the 5th of April, by Professor Gasparis, 
has been named Themis, with the sign (24). 
3. Phocea, (25) (Compt. Rend. xxxvi, 991.)—The following elliptic 
elements of this planet have been communicated by M. Valz :— 
Epoch, 1853, wd 1-486. 
Mean anomaly, - 305° 17’ 
Long. of perihelion, 303 14 
“ asc. node, - 214 O 
Inclination, - 21 24 
Excentricity, - 024441 
Semi-axis maj., - - 2°3762 
Mean daily motion, - - 968"-70 
4. The planet discovered on the 5th of May last, by Mr. Luther, has 
been named Proserpine ; its sign is (26).—Compt. Rend., xxxvi, 1015. 
Third Comet of 1853, (Astron. Journ.) —Mr. Klinkerfues, assis- 
tant at the Gottingen Observatory, detected a small comet on the 10th 
of June. At 13% 0™ 545, its position was R. A. 143° and N. Decl. 43°°5. 
It had a tail 3 or 4’ in length. The following elements are given by 
Bruhns 
Perihelion passage, Aug. 27213 M. T. Berlin. 
Long. perihelion, - - 310° 31 121 
Place of asc. oom, - - 140 50 27 °6 
Inclination, - - 59 54 23°1 
Log. perihelion dist., - 9°49 1256 
Motion direct. 


IV. MiscELLaANEous INTELLIGENCE. 


1. American Association for the Advancement of Science.—The sev- 
enth meeting of the American Association was held at Cleveland, during 
the week following the 28th of July. Prof. B. Perrce, of Cambridge, 
was President for the year. ‘The meeting was less well attended than 
those of former years, owing partly to the engagements of many of the 
members of the Association at the different institutions of the country, 
with which they are connected. Among the papers presented, those 
of the departments of Physics and Mathematics were much the most 
humerous, and were mostly of high merit. There were but few papers 
brought forward in Geology, or Chemistry. The meeting adjourned 
on Tuesday, the 2d of August, to meet in Washington, on the last 
Wednesday of April, 1854. 

A committee for revising the constitution of the Association was 
appointed, consisting of Prof. Bacne, Dr. J. Lawrence Smita, Dr. 
Lz Conre, of Georgia, Dr. W. Gisss, of New York, Dr. B. A. Govuzp, 
Jr., Prof. W. B. Rogers, Prof. J. D. Dana, Dr. J. Lemwy, Prof. S. 8. 
Hatpeman, and Dr. A. A. Goutp. Resolutions were passed reducing 
the annual assessment from $3 to $1, and requiring that the Proceed- 
ings should be furnished to members at cost, or free of expense when 
the P roceedings are published by the public liberality of the city where 
the meeting may be held. 
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(4.) Zoology and Botany. 


Dr. W. I. Burner, of Boston: On the Blood Corpuscle—holding Cells, and their 
relation to the Spleen. 
— On the Formation and Mode of Deve lopment of the Renal Organs in Ver- 


tebrata. 
— On the Formation and Functions of the Allantois 
—a Researches on the Dx velop nent of the Vivip L1rous A phides 
——— On the Reproduction of the Toad and Frog, without the intermediate stage 
of Tadpole 
—— On the Signification of Cell Sezmentation 
Prof. J. Rippett, New Orleans: On the Histology of Red Blood 
On the Origin of Capillary Blood Vessels 


On the Structure and Transformation of Oscillaria aureliana 
S. N. Sanrorp, of Granville, Ohio: On some points in the History of Gordius, 
R. Howe t, of Nichols, New York: On the Wheat Fly, and its Rav 
Prof. ALpsonso Woon, of Cincinnati: On Six New Species of Plants. 


(5.) Miscellaneous. 


Prof. E. Loomis, of New York: On the Measurement of Heights by the Barometer, 
Prof. Joun Brocktessy, of Trinity College, Hartford: On the Rising of Water in 
Springs immediately before Rain 
W. H. B. Taomas, of Cincinnati: Indications of Weather, as shown by Animals and 
Plants 
Prof. E. N. Horsrorp, of Cambridge, Mass.: On the fatal effects of Chloroform 
Prof. 8. S. Hatpeman, of Columbia, Pa.: Investigation of the power of the Greek 
Z, by means of Phonetic Laws. 
Loren Biopcett, of Washington: On the Earthquake of April 29, 1852. 
Lt. E. B. Hunt: Remarks on Lithography and Lithographic Transfers 
—_- Proj ct of a Geom iphie il Departme nt of the Library of Congress, 
Prof. J. L. Rippett, New Orleans: On the Binocular Microscope. 
Capt. Wrikes: Account of Experiments on Sound 
—— Notice of Bradford's Machine for separating metals by their specific gravity. 
Axprew Browy, of Natchez, Miss.: On the effect of the Reclamation of the an- 
nually inundated Lands of the Mississippi Valley upon the general Health of the 


country, and the navigation of that River 

Rey. P. R. Lynca, of Charleston: The Artesian Well, Charleston 

Herman Haver, Supt. of the Pennsylvania Central Railroad, Philad.: On the Re- 
sistance of the Vertical Plates of Tubular Bridge s. 


the Heat developed by Compression of Air.—In making this computa- 
tion, no accuunt is taken of the hygrometric state of the air; because, 


2. Note, by Prof. Barnarp, to p. 224, on the effect of Moisture on 
1 } 


according to the tables of Gay Lussac and Regnault, the ordinary ten- 
sion of the vapor present in the atmosphere is only ;4,5 of the total 
elasticity, or less than *3 of an inch of mercury. This vapor cannot 
affect the power of the engine one way or the other; since its co 
efficient of expansion by heat is the same as that of air. If it existed 
in a more appreciable quantity, however, it would increase the con- 
sumption of heat without increasing the labor performed ; for the two- 
fold reason that the specific heat of watery vapor (by weight or by vol- 
ume) exceeds that of air, (Regnault, Comptes Rendus, Apr. 18, 1853,) 
and the 7, for vapor, according to Dulong, is as high as 1-5, ( Péclet, 
Traité Elementaire de Physique.) 

3. Note, by Prof. Barnarp, to p. 225, on the Heat required to convert 
Water into Steam.—The (so-called) /atent heat of steam, has been very 
differently stated by different experimenters. Poisson (Traité de Me- 
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canique) puts it at 550° C., adopting the determination of Désormes 
and Clement asa mean. As 560° C. —990° F., we have 

990°+-2 12° — 60°= 1142", 
for the qnantity of heat necessary to convert water at 60° into steam 
at 212°. 

4. Note to p. 226, on the Theoretic Determination of the Expenditure 
of Heat; by Prof. Barnarp.—A partial compensation for this ex- 
penditure, arising from expansion after cut-off, overlooked in the text, 
seems to be of sufficient importance to deserve attention in this post- 
script note. When the supply cylinder is less than the working cylin- 
der, the density of the heated air is, at the end of the stroke, necessarily, 
in the same ratio, less than unity. In this case, it is §. Now this air 
cannot be discharged at a less pressure than that of the atmosphere ; 
and, in the general formula, 

=p(1+ )e, 
519 
519 Mus" be equal to 3; or 519 to 4. 
That is, # must be 259°°5 above the initial temperature, (60° F.) or 
289°'5 above 32° F. 


The temperature in the working cylinder, after expansion, is 322°-2, 


If we put p’=p, and 1+ 


As the air passes the regenerator (supposing this contrivance to absorb 


all the sensible heat above that which is due to compression = 116°-54) 
its density will remain unchanged while it cools from 322°°2 to 287°'5. 
But from 287°°5 to 116°°54, the atmospheric resistance increases the 
density - and the cooling takes place as under constant pressure. 
Through 170°-96, therefore, (—2S87°°5—116°'54) the air imparts to 
the regenerator the calorific equivalent of K, and not of Ky for every 
degree of cooling and every unit of mass. 

Now 170°-96 x -36—61 ‘5456. which should be deducted from the 
apparent consumption, as given in the text; leaving the actual theoretic 
consumption, an amount representable in mechanical equivalents, by 

186°3 MK,—136-98 MK,—82-56 MKy. 

Putting M=46°82 |bs., we find the consumption of heat to be suffi- 
cient to raise one pound of water 1524°'5 F., or to convert 1-335 Ibs. 
into steam at 212°, which is adequate to raise 76°880 lbs. one foot, and 
makes the power of steam to that of air, as 1: 5°81. 

Allowing the steam an equal expansion, the ratio becomes 1 : 4°556. 

The relative theoretic economy of steam and heated air employed 
as molive powers is apparently, therefore, not materially affected by 
varying the ratio of the supply to the working cylinder. 

5. On a Native Boro-titanate; by Prof. J. LAwrence Smita.*— 
This interesting compound has been known for some time to American 
mineralogists, having been first described by Prof. C. U. Shepard, 
under the name of Warwickite, and considered as a hydrated silico- 
titanate of magnesia, iron and alumina. It was aflerwards described 
by Mr. T. S. Hunt under the name of Enceladite, and in his last analysis 

* This important paper was received at too late an hour to be inserted earlier in 
this volume. — Eps. 
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(this Jour., [2] xi, 352,) considered a tri-titanate of magnesia. In 
the reéxamination of American minerals, in which Mr. Brush and my. 
self are engaged, this mineral came up in turn for examination, and to 
our amazement, it is found to contain a large amount of boracic acid. 
doubtless upwards of 20 pr. ct. Approximative analysis are already 
made, but owing to the difficulty of obtaining it of sufficient quantity in 
a pe rfect state of p Irity, its final examination m iy be de layed for some 


I 
time; and it is for that reason thought advisal h the present 


to p iblis 
note on the subject. It is essentia ya borotitanate of magnesia and 
iron: the metal Te acid, howeve Pr. has some anomalies about it, not vet 
cleared up. ‘This is the first borotitanate known, and as such highly 
interesting, the smallest portion of it, when acted on with sulphuric acid, 
will give the strongest indication of the presence of boracic acid. 

6. A Supposed Earthquake, (Northern Journal, Lowville, N. Y., 
March 16, 1853.)—At Lowville, N. Y., and in its vicinity, early on the 
morning of Saturday, (between 2 and 3 o’clock,) on the 12th of March, 
there was a shock like an earthquake. It commenced with a heavy 
distant rumbling sound, apparently beneath, which gradually increased, 
1, louder than the loud- 


and at its maximum broke out in a grand explosio 
est thunder. There were other reports, but it diminished, and ended with 
the same heavy rumbling with which it begun. Houses were shaken 
so that dishes and furniture were displaced, and the bell of the church 
struck nine or ten times. The academy bell also rung, although less 
high. One chimney was thrown down. ‘The people were all aroused 
and many rushed to the streets. The editors of the paper from which 
we cite, ask, ‘* Was it an earthquake; or a concussion of the atmos- 
phere, produced by some meteor or aerolite ?” and then gives reasons 
for believing it an actual earthquake, viz: the subterranean character 
of the sound, the motion of the earth, the absence of any light or flash, 
and no sudden barometric change. 


The direction is stated at from east to west, or the reverse. It was 
feit at Turin and Copenhagen quite heavy, at Adams heavy, at Water- 
town slight, at Remsen, Trenton, and Holland Patent not at all. The 


wind was southeast. The precéding day had been clear, but at 10 in 
the evening of Friday, the sky became overcast, and unusual darkness 


prevailed, wh ch continue d till the time of the occurre nce. The ther- 


mometer and barometer gave the following observations : 


Thermometer Att. Thermometer Barometer. 

Friday, 6A. M. 30-0 15 0 29-252 
39:5 53-0 29-205 

10 Pp. M. 27-0 60-0 29-220 
Saturd’y 2°30 a. m. time of shock 34:0 52:5 29-140 
6a. M. 32:5 17:8 29-095 

2 Pp. M. 57:0 28:975 


7. Observations on Atmospheric Pressure; by Lieut. M. F. Mavry, 
(Proc. Acad. Nat. Sci. Philad., vi, p. 313.)—Lieut. M. F. Maury, 
through Dr. Le Conte, the Corresponding Secretary, presented an en- 
graved diagram, representing a ** vertical section of the basin of the 
Atlantic,” about the parallels of 39° and 40° north latitude, the data for 
which drawing are furnished by the deep sea soundings, taken by 
officers of the U. S. Navy, in obedience to an order from the Navy 
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Department. Lieut. Maury says, ‘“* These data are not very abundant, 
but such as they are they give a proximate idea as to the submarine de- 
pression.” 

The diagram exhibits a sttiking contrast between the profile of the 
earth’s crust above and below the sea level. 

The same plate represents a vertical section across the continent of 
South America from Lima, on the Pacific, to the mouth of the Amazon 
under the equator, on the Atlantic. 

The object of this part of the engraving is to illustrate certain anom- 
alies in the pressure of the atmosphere, as inferred from the experi- 
ments of Lieut. Herndon, U. S. Navy, on the boiling point of water, 
during his recent journey across that section of the continent. The fol- 
lowing extract from a table shows the boiling points at several places 
onthe route, and their elevations above the sea respectively : 


Heights of Places determined by Lieut. Herndon, USN. 


) n riits above 
NAMES OF PLACES te I il B iling 
from Lima — f sea 
Brought forward 2 
La Cueva, 20 9595 feet. 
Lingo Maria, . 10 1923 
Land travel, ; 382 
Focache, 174 209°1 1253 “ 
Sion, . 58 2097 944 “ 
Lupuna, 58 210° 791 
Chasuta, ; 87 °10°5 585 “ 
Santa Cruz, ‘ 220 211°2 
Nanta, ‘ 353 2113 | 126 
Egas (904) 707 1715 “ 
River Bank, . 131 1611 
“ 60 1560 
168 208°6 1507 “ 
Barra, 14 209°3 1150 
Mouth of the Madeira, . ‘ ‘ 104 209'8 893“ 
Villa Nova, ‘ 2049 2103 638 “ 
Para, . ‘ 759 211°5 25 
Direct water travel, 3652 


A dotted line on the diagram represents Lieut. Herndon’s track above 
the level of the sea, according to the above experiments. ‘“ By this 
track it will be perceived,” says Lieut. Maury, “‘ that after ascending 
the Andes, and coming down the Amazon to a considerable distance, 
he ascended or went up hill. Now we know that this was not the case, 
because he was all the time drifting down the stream in a canoe. To 


reconcile this apparent paradox between the inclination of this slope of 
the continent, as shown on the one hand by the running water of the 
rivers, and on the other by the pressure of the air, it is necessary 
to suppose, that when he boiled his water at the eastern base of the 
Andes, he was in fact under a bank of atmosphere, and that the pres- 
sure under this bank was so great as to force the boiling point up very 
nearly to the sea level. 
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Let us now proceed to account as best we may, for this bank, or ip. 
creased atmospheric pressure. 

These experiments were made in south latitude, and in the trade 
wind region of that hemisphere. These Winds strike nearly perpendi. 
cularly against the Andes, the tops of which range extend in many 
places nearly, if not quite as high, as do the trade winds themselves, 
Now, then, what is the effect of such an obstruction as the Andes afford 
to the passage of the south east trade winds? If we may judge by the 
effect of similar obstructions to running water, we have no hesitation in 
saying that the effect isto bank up. 

Pot Rock and other obstructions to the rapid current of Hurlgate— 
taking small things to represent great—may serve us with an illustra. 
tion that will assist me in making myself clear. Any one who witnessed 
the water running over that rock, could not fail to be struck with the 
fact, and the extent to which the water was piled up, not over the rock, 
but up stream from it; not only was there this banking up of the water, 
before it reached the rock, but there was also a depression above—that 
is, up stream from this bank of water on the one hand, and below or 
down stream from the rock on the other. 

In like manner it appears to me, that Herndon’s observations have 
revealed the fact that there is, at times at least, in the intertropical at- 
mosphere of South America, an air-cast mould of the Andes. 

It is remarkable how clearly these observations indicate a piling up 
of the atmosphere to the windward of the Andes, and a depression in 
the general atmospheric level to the windward again of this air bank. 
If this conjecture afford the real explanation of the phenomena, we 
should look on the lea side of the Andes for a low barometer, or a de- 
pression in the atmosphere, corresponding to the hollow in the water 
below Pot Rock. 

The mean height of the barometer in Lima, as far as I have been 


able to ascertain it, indicates that such a depression is perceived there. 

If subse que nt observations should confirm these indications and 
establish them as realities, we should then be put in possession of im- 
portant physical facts. We should be led te infer that the height of 
mountains, and of mountain slopes above the sea level, as determined 
by the barometer, would dep nd somewhat upon which way the wind 


blows, and the only safe rule of admeasurement in su h case s, would be 
to establish a standard barometer at the foot of the mountains, both on 
the windward and the lea side. 

Another of the physical facts besides that of establishing the direction 
of the wind, as a function in barometric determination is, that if this in- 
creased pressure of the atmosphere at the eastern foot of the Andes be 
caused by the obstruction which that range of mountains affords to the 


passage of the trade winds, then do those mountains in the trade wind 
region become a natural anemometer, which will give us in terms of 
the barometer an expression for the whole amount of force employed 


in giving motion and velocity to the trade winds of the earth. 

8. Were the Ancient Egyptians acquainted with Nitric Acid? by 
Tuornton J. Herapatn, Esq., (Lond. Edin. and Dublin Phil. Mag., v, 
I LH Esq., (1 i. I Dut Phil. Mag., v 
p. 339.)—In the Supplement Number of the Philosophical Magazine 
for July last, my father published a paper on “ Early Egyptian Chem- 
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istry,” in which he gave a short account of some experiments he had 
made on certain hieroglyphical marks or letters that had been dis- 
covered on the wrappers of a mummy which was recently unrolled by 
Mr. Nash at this Institution; and he then stated it was his belief that 
the ancient Egyptians were acquainted with a marking fluid containing 
nitrate of silver for its basis, and were also familiar with the use of 


nitric acid. A short time afterwards, Mr. Denham Smith, in a reply to 


this letier, took exception to my father’s views on the subject; and 


whilst admitting the interesting nature of the discovery that had been 


made of an argentine solution having been employed some three thou- 


sand years ago as ‘ marking ink,’ totally dissented from the conclusions 


that had been founded on it, inasmuch, he said, as there was no evi- 


dence to prove that the Egyptians were even acquainted with the art 
of distillation. He also hazarded the opinion, unsupported, however, 
by direct evidence, that the marking-fluid in question was pre pared—if 
[understand him ar ght—-by dissolving either the chlorid or oxyd of 
silver in an ammoniaca! solution, and consequently without the inter- 
vention of any acid whatever. As the question in dispute is one of 
considerable interest in a scientific point of view, | determined to sub- 
ject the marks to a fresh examination. After making several prelimi- 
nary experiments, | found that no resu ts of any value could be obtained 
by the ordinary modes of analysis, and was therefore compell d,as a 
last resource, to Cail In he assistance of the micre scope. 

Upon examining some of the fibres of the bandages that were 
stained | 


yy the argentine ink, | found them to present a very peculiar 
appearance. ‘The ends nearest the corroded parts of the fabric were 
stained of a deep brown or black ; but for some little distance be- 
youd the blackene | p yruion the fi re was colored of a pale yellow 
hue, as if, during the decomposition of the silver salt that had been em- 


ployed as * mark ng- nk,’ n trogenous constituents of the tissue had 
been part illy acted upon and converted into xanthoproteic acid. 
Between several of the fibres, and in many places adhering to their 


external surfaces, were found smal! particles of some organic tissue, 


which were colored of a still deeper yellow than the fibres them- 
selves. On subjecting some of the latter to the action of strong liquor 
ammonia, the yellow portions, particularly the altered intercellular 
substance, acquired a still darker hue, whilst those on the contrary, 
which were stained by the re duced s lver be came somewhat paler, 
as if a portion of the argentine film were soluble in that menstruum ; 
though it should be observed, that no further effect was produced on 


the stain even DY a protracted digestion in ammonia. Now, upon mak- 
ing comparative experiments with a piece of the linen wrapper that 
had been recently * marked’ in the usual! way with a solution of nitrate 
of silver, the fibres were found to present a very similar appearance to 
that before described ; the only difference being that the yellow colora- 
lion was not quite so distinct, and more of the silver stain was removed 
by the solution of ammonia; whereas, on the other hand, fibres that 
had been stained by solutions of chlorid and oxyd of silver in ammo- 
nia Were uniformly colored of a dark brown or black, and exhibited no 
trace of yellow coloration. 
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These results, conjoined with the corroded state of the linen in the 
vicinity of the marks, justify us, I think, in concluding that the ancient 
Egyptians were really acquainted with nitric acid ; and, as my father 


has already suggested, employed the nitrate 
fluid. In what manner, however, they prepare d the acid, whether by 
the distillation of the nitrate of soda or nitrate of potash with oil of vitriol, 


or by one oi the processe sa lonpted by the alche mists, | wil! not at pres- 


silver asa markine. 


ent attempt to decide, but will leave the problem to be solved at some 
future period, when the researches of antiquarians shal! have offered 
us further evidence on the subject. 

9. California Academy of Natural Sciences—An Academy of Nat- 
ural Science has recently been instituted at San Francisco, California, 
having for its objects the collection of specimens in various departments 
of science, and lectures and publications on scientific subjects. A 
Randall, Esq., has been elected President, H. Gibbons and T. J. Ney- 
ins, Vice Presidents, W. P. Gibbons, Corresponding Secretary, L. W. 
Sloat, Recording S« cretary, A. B. Stout, Treasurer. 

10. Aurora seen at Perryville, on the 24th of May, 1853; by Prof. 
G. W. Wueeter.—At a quarter before nine, rp. M., May 24th, a bank 
of white light lay along the northern horizon, elevated perhaps 10° due 
north, and extending about 100° on the horizon. 

Nine o’clock, streamers distinctly visible in the N. W., and a little to 
the E. of N. 

94, Streamers more visible; bank less so. Some of the streamers 
cou d be traced above the pole Star. 

94, Streamers not so high, but occupy almost the whole bank. 

93, Streamers hardly perce ptible ; bank disappearing. 

10, Bank and streamers have both disappeared 

The light was white and slightly yellow, nothing of redness; the 
evening clear and still; thermometer 13° Cent. Perryville is in Lat. 
37° 43’ 56”, Long. 89° 53’ 20”. 

11. The Great Gold Nugget, (Atheneum, No. 1344.)—The Times 
states, that the great Australian nugget lately exhibited at Mr. Wyld’s 
Globe, in Liecester Sq sare, has been melted and sold by Messrs. Hag- 
gard and Pixley, bullion brokers, for 5,582/. Its weight before melting 
was 1.615 ounces; and it yielded 1.319 ounces of fine gold, equal tc 
1,423 ounces standard. 

)2. Polyte chnic Colle pe, Philade Iphia.—A Poly technic College has 
been chartered by the State of Pennsylvania, to be established in 
the city of Philadelphia. Mining and Metallurgy, Agriculture, Man- 
ufactures, Math« matics, and Eng neering, are to be its main branches 
of instruction. A chemical laboratory, mineralogical collections, and 
other appurtenances required for instruction in the practical applications 
of science, are included in the plan. The professorship of Metallurgy, 
and Industrial, Agricultural, and Analvtical Chemistry, (a large range 
for one man,) is stated to be filled, but the three other departments pro- 
posed are yet to be provided with Professors. 

13. Notice to Naturalists.—The Cabinet of the late Dexter Marsh 
will be offered at public auction, on Wednesday, the twenty-first day of 
September next. It embraces a great variety of natural objects ; but its 
peculiar value consists in its unrivalled collection of Fossil Footprints of 
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Birds and Quadrupeds, and the Impressions of Fishes, from the new 
red sandstone of the Connecticut River. The collection of Minerals em- 
braces an immense number of Crystals of Beryl, some of vast size, 
from the celebrated locality of Acworth, N. H. Particulars will be 
sent upon application to the subscriber. Among the specimens of this 
collection are the following, appraised by President Hitchcock, and Dr. 
Deane : 

Ornithichnites.—No. 92. A Slab, 106 feet, literally covered with 
Footprints of Birds, at least 70 distinct impressions, arranged in deter- 
minate lines or transits. In two of these transits the Footstep is 10 
inches in length, and the stride 3 feet and 8 inches. The surface is very 
bright and smooth, and the impressions are without blemish, showing in 
the most distinct manner the phalangeal, tarsal, and ungual depressions 
of the foot. Appraised at $350. 

No. 93. Is the counterpart or cast of the foregoing, very fine. Ap- 
raised at $150. 

No. 94. A slab in two pieces, about 8X4 feet in dimensions, from 
the same stratum as No. 92. 17 fine impressions, Appraise lat $75. 

No. 96. About 5X3 feet. 9 rows of tracks on its superior surface, 


and several in relief on its inferior Che impressions are very fine. 
The specimen is mounted to take a revolving motion. Appraised at 
$150. 


No. 95. About 7X4. Literally covered with perfect impressions, 
at least 40 in all, arranged in determinate lines. Appraised at $75. 

No. 97. Two Colossal Footprints, each 16 inches in length; stride 3 
feet 6 inches. Very fine. Appraised at $25. 

No. 100. Two Colossal Footprints, each 14 inches long; stride 3 
feet 4 inches. Appraised at $25. 

No. 99. A slab 6 feet 4 inches in length. One row of consecutive 
footprints, and others, very fine. Appraised at $30. 

No, 98. Slab 7 feet 6 inches long. Footprints and Raindrops in re- 
lief. Appraised at $20. 

No. 101. Four splendid impressions. Appraised at $20. 

No. 102. Six imprints. Appraised at $10. 

No. 103. A single Colossal Footprint, 18 inches in length. Ap- 
praised at $25. 

Besides the foreyoing, are a very great number of specimens, 100 of 
which are enumerated, appraised from $10 to $1. They are mostly 
from the celebrated localities of Turner's Falls, and South Hadley Falls, 
and embrace a large number of species ; and the individual impressions 
are all so perfect as to display the anatomical configurations and pha- 
langeal markings of the foot. It is a magnificent coilection. These 


specimens will be sold singly, or in lots, as may be desired, to the high- 


| 
est bidder, starting from the appraised value. 

Quadrupedal Footprints.—The Footprints of Quadrupeds are quite 
rare in the Sandstone Formation, yet they are very interesting. The 
collection embraces all the known species, and the specimens are truly 
beautiful. ‘They indicate animals of diminutive size, probably of the 
Batrachian order of Reptiles, or the Tailed or Salamandrian species. 
The slabs containing these footprints are small, and are appraised from 
$10 downward. 
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Ichthyolites, or Fossil Fishes.—The collection of American Fossil 
Fishes is very extensive, and is derived from the localities of Sunder. 
land, Mass., Middletown, Conn., and Pompton, N. J., and embraces 
eight or ten species of the Genera Paleoniscus and Catopterus. The 
l, amounting to 200, are entire and remarkably 


fine, and are appraised at $25, $20, $15, $10, $5, down to $1. Taken 


Specimens enumeratet 


altogether, this collection offers a rare opportunity for acquiring these 


elegant fossils, which are otherwise so difficult to obtain, especially in 
a sound condition. 
Minerals.—The collection of Bery 


ls from Acworth, N. H., is large, 
and was obtained by Mr. Marsh, as were the foregoing fossils, by his 


personal exertions, and at great expense. lt is very va iable, and was 


appraised by Prof. C. U. Shepard and Dr. Edward Hitchcock, and 


among the prin sipal specimens are the following : 


No. 240. 11 in. diam. 38 in. circum. 12 in. | ngth. Apprais’d at $20, 
No. 234. 74% 24 _ $10. 
No. 239. 9% 32% « $10. 
No. 237. 9* ae * 4 $3. 
No. 253. 15 * 66 39 66 16 = $15. 
No. 274. 9 * 30 $7. 
No. 279. 12 38 13 $s. 


Besides many others at $10, $8, $5, $3, $1, of which more than 100 
Specimens are enumerated. They are also arranged into suites, and 
will s ipply very desirable collections for mineralogists. 
The re are other cho ce minerais ; among them are various specimens 
of Fossil Woods ; of Dog Tooth Spar; of Fluor Spar; Galena; Ba- 
rytes; Hematite ; Specular Iron Ore ; Calcite ; Celestine ; Troostite ; 
Malachite ; Tremolite ; Lead and Silver ores ; Tin Ore. A large number 
of Quartz Crystals, some containing water and other objects, and a 
great number of other specimens, Geodes, Septaria, Rain Drops, &c. 
Miscellaneous Objects—lllustrating Aboriginal Arts 225 specimens 
Indian Re *s, found in ihe Va ey of Conneeticut River 

Eleven pieces Pottery and Discoidal Stones from the Mounds of Mis- 
ypi, very interesting. Stuffed Birds, Alligator, Boa Skins, Roman 
Lamp, Ancient Mosaic, English Minerals and Fossils, Limestone and 
Chalk Fossils, Coal Fossi S, Mastodon remains, Fossil Corals, Show 
Cases, Xc. 


Coins. —1118 Pieces Copper Coins, inclu lin luplicates. 85 very 


Sissi 


rare Coins and Medals. 


Shells. —A valuable collection of Shell 
Valuable Books.—17 Quarto Volumes Geological Survey of New 


s and Corals. 


York, Owen’s Geological Survey, Hitchcock’s Geology of Massachu- 
setts, 

(= The sale will be continued from day to day until it is completed, 
and ‘it will probably atlord the only opportunity that wili occur fora 


long time, tf ever, of acquiring the Deautiiul fossils of Connecticut River. 
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They can only be obtained by skillful prospecting at great risk and ex- 
pense. All the localities have been exhausted for several years, and 
the only source from which they can now possibly be obtained is this 
extraordinary cabinet. ‘The collection of these fossils is so extensive 
that several complete suites can be formed from it; for beauty, extent, 
and interest, it far surpasses any other collection ever made, in fact, all 
other collections combined ever made. L. Merriam, Administrator. 


Greenfield, Mass., July, 185 
V. 


1. Miscellaneous Chemical Researches: Inaugural dissertation for 
the degree of Doctor of Ph osophy, addressed to the Philosophical 
Faculty of the University of Gottingen, by Cuartes A. Joy, of Bos- 
ton. Gottingen, 1853. 50 pp. 8vo.—The researches here published 
were made part in Gottingen, under Prof. Wohler, and part in Berlin, 
under Prot. H. Rose. They relate to the composition of shells, corals, 
meteoric iron, volcanic rocks, minerals, and some organic compounds. 
We defer to another number a further notice of the results. 

2. Report on certain points in the Geology of Massachusetts ; by 
Pres. Epwarp Hitcueockx. Exec. Dep’t Mass. ; House Doc. No. 39. 
—This valuable report treats of (1.) the Coal Field of Bristol county 
and of Rhode Island ; (2.) the Determination of the geological age 
and position of the beds of Brown Hematite [ron Ore in Berkshire 
county, Mass. ; (3.) Marks of ancient Glaciers in Massachusetts. The 
second section has already appeared in this Journal; the others we 
propose to cite from at le ngth in our next. 

3. Physical Geography; by Mary Somervitte, author of the con- 
nection of the “ Physical Sciences,” Mechanism of the Heavens, 
etc. A new American, from the 3d and revised London edition ; 
with notes and a glossary, by W.S. W. Ruscuensercer, M.D., U.S. 
Navy. 570 pp. I2mo. Philadelphia, 1853. Blanchard and Lea.— 
The Physical Geography of Mrs. Somerville, the most learned woman 
of the age, is alre idy well known. ‘The whole range of the earth’s 
phys cal features, both inorganic and organic, s iperficial, subterranean, 
and atmospheric, comes under discussion, beginning with a brief review 
of the principles of Geological Science, and closing with the races of 
mankind, their arts and civilization (his edition is somewhat enlarged 
through contributions to the work, by Dr. Ruschenberger, the Ameri- 
can editor. 

1. Catalogue of the Oological Collection in the Academy of Natu- 
ral Sciences of Philadelyhia; by A. L. Heermann, M.D., March 1, 
1853.—This catalogue of birds’ eggs embraces 1323 determined species 
of 493 genera. Of these, 835 species, derived from all parts of the 
world, formed the celebrated and valuable collection of Mons. O. Des 
Murs, of Paris. The Australian species, numbering 246, accompanied 
the splendid collection of birds from that country, made by the dis- 
tinguished ornithologist Mr. John Gould, of London, and which is now 
in the Museum of the Academy. ‘The Cuba species belonged to the 
collection of the well known naturalist M. Ramon de la Sagra, and were 
presented by Mr. E. Wilson. 
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The whole of the first two collections were purchased by Dr. T. B. 
Wilson, and, with his usual liberality, presented to the Academy. The 
remainder consists of species presented by several individuals whose 
names are attached to their donations throughout the catalogue. Of 
undetermined eggs in the collections of M. Des Murs and Mr. Gould, 
there are 197 species. 

5. Rural Essays; by A. J. Downine, edited, with a memoir of the 
author, by Georce Wittiam Curtis, and a letter to his friends by 
Freperika Bremer. G. P. Putnam and Co.: New York, 1853. 558 
pp. 8vo.—The Rural Essays here issued originally appeared as editori- 
als in the Horticulturist. We are gratified to see them collected to- 
gether under the elegant form now given them by Putnam. No one 
has done more by his writings or taste for American Landscape Gar- 
dening and Horticulture than Mr. Downing, and his death was one of 
the great calamities of the last year. The memoir of Mr. Downing by 
Mr. Curtis is full of interest, and forms a most appropriate introduction 
to the volume. 

6. Sixty-Sixth Annual Report of the Regents of the University of 
the State of New York. 316 pp. 8vo. Albany, 1853.—Following the 
details relating to the public schools of New York, this Report contains 
several valuable Meteorological Tables; Observations on the Weather, 
Auroras, Level of the Lakes, Productiveness, etc., of 1852, Flowering 
of Plants, &c., by Rev. Cuester Dewey; Table of the Periods when 
the Hudson River opened and closed at Albany ; Tables of the Fall of 
Rain in the State; on the Periods of Cold Weather during the last few 
years, and the connection of Earthquakes with Atmospheric Changes, 
by E. Merriam. 

7. Illustrated Record of the Industry of all Nations; Nos. 1, 2, 
3,4. Edited by B. Situman, Jr. New York: G. P. Putnam and Co, 
Double Numbers of 18 pp. 4to, 25 cents.—This Illustrated Record, is 
as the name implies, a descriptive record of the objects of interest ex- 
hibited at the Crystal Palace, illustrated by engravings. ‘The engrav- 
ings are in wood, and are handsomely executed. ‘The numbers in 4to, 
are printed in the best style, on a press at the Crystal Palace itself. 
The elegance of this publication, its cheapness, and its intrinsic value 
will insure it a wide distribution over the land. The display at the 
Palace is full of attractions in all the departments of the arts. It is in- 
ferior in extent to the Exhibition at London, but it should be observed, 
that while the one was the work of the British Empire, with the wealth 
of the nation at command, and enjoyed from the first the full confi- 
dence of the civilized world, near the centre of which it was placed, 
the other is in fact a private enterprise, in the western hemisphere, 
honored by the Government only after its completion, and till recently 
gaining but slowly the confidence of the people among whom it has 
been erected. 

8. The Mining Magazine. No. Ul. August, 1853. Edited by Wm. 
J. Tenney, New York City, 142 Fulton St.—-A good mining Journal, 
which should be a faithful and impartial record of mines and mining, 
would have a wide circulation through the land, where now there is an 
increasing interest in the mineral! resources of this and other countries. 
The magazine before us, if ably conducted, would meet this want. 
We judge however, from the paper on the mines and mineral resources 
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of America, (No. II,) that more care will be needed in the preparation 
of papers, before it will reach the standard it should assume. In men- 
tioning the mineral productions of New York, distinction is seldom made 
between good and bad localities, and an erroneous idea is conveyed of 
the productiveness of the State in metals. The artificial oxyd of zinc 
of the New Jersey furnaces correctly described in this Journal by Dr. 
Torrey, as early as 1822, (vol. v,) and more recently by Mr. Blake, the 
past year, (vol. xiii, 2nd. Ser., 417,) is spoken of first as the ancramitic 
oxyd of zinc, and afterwards under the old incorrect name of Cadmia, 
which is attributed to Prof. Silliman. The name ancramite was given 
it when it was first noticed, but has long since dropped out of use. 
Certain New York localities of zine ore are stated to yield sulphate of 
zinc, chromate and carbonate. ‘The precious stones of New York 
mentioned are, jasper, agate, garnets, emerald, The article on the 
Mines and Mineral Resources of America, (No. Il,) thus leads the 
reader to believe that many things occur in the state of New York 
which do not, and that many localities afford workable beds, where 
there are mere traces of ore. 

Y. Memphis Medical Recorder, published bi-monthly by the Memphis 
Medical College. Edited by A. P. Merritt, M.D., Prof. Mat. Med. and 
Therap., and C. T. Quinrarp, M.D., Prof. Phys. and Path. Anat. 
48 pp. 8vo. Memphis. Vol. ii, No. 1, July, 1853. $1 per annum.—The 
western medical journals have a special value in the knowledge they 
are able to give of the diseases of the Mississippi Valley, and of the 
uses of medicines in their treatment. We understand that Prof. J. 
Millington is to be connected with the Memphis Medical College, and 
will contribute to the Memphis Medical Recorder. The present num- 
ber contains as original papers, one on the uses of Veratrum viride, by 
H. V. Wooten, M.D., another on the relations of uterine and constitu- 
tional disorders as cause and effect, by L. Shanks, M.D. 

10. Annals of Science, conducted by HAMILTON L. SMITH, A.M. 
Cleveland. The number of this semi-monthly for April 1, contains an 
important paper on fossil plants from Ohio, by J. W. Fosrer, illus- 
trated by wood-cuts; and the numbers for February, March, April 15 
and May, others on the same subject, by J. S. Newserry. 

11. Report of the Superintendent of the Census for December, 1852, 
to which is appended the Report of December 1, 1853. Printed by 
order of the House of Representatives of the United States. Washing- 
ton, 1853. 

12. Transactions of the Meteorological Society of Mauritius. 1853. 
No. 1, 8vo. 124 pp. 

13. Annals of the Lyceum of Natural History of New York, May, 
1853. Vol. vi, No. 1.—(1.) Descriptions of new species of birds of the 
genera Ortyx, Stephens, Sterna, Lin., Icteria, Vieillot, by G. N. Law- 
RENCE’'—p. 1. 

(2.) Additions to North American Ornithology, No. 3, by G. N. Law- 
RENCE.——p. 4, No. 2. 

(3.) Ornithological Notes, by G. N. Lawrence.——p. 7. 

(4.) Descriptions of new species of Helicide, by J. H. Reprrexp. 
—p. 14. 

(5.) Descriptions of new species of Achatinella, from the Sandwich 
Islands, by Dr. W. Newcoms.—p. 18. 
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(6.) Note to the Description of Selene argentea of Lacepede, in 
vol. v of the Annals, by J. C. Brevoorr.—p. 30. 

( 4.) Observations on the animal of Rotella. Lam., by Rev. Ss. & 
Fairsank, of Bombay.—p. 35. 


J. A. Cox: Geology, Topography and Natur: story of Palestine. 96 pp. 8y¥q 
London, 1852. 2s. 6d 

C. Lyett: Elements of Geoloy rican Edition fi the last London Boston, 
Little, Brown and Co. 

Je J. Watrers: The Natural History of the Birds of Ireland. Small 8vo, Daub 
lin and London 

J. Beete Jukes: Popular Physical Geogray 10s. 6d. 

Dr. LanpsporovuGa: Popular History of British Zoophyt Royal 16mo, with 2 
plates 10s. 6d ls we on t 6d. col. 

M. Farapay Lectures o he Non-met ‘ lement vo London 5s. 6d. 

BonpLanpia: Zeit fiir angev te Botanik, Verleger Carl Riimplar. Hage 
nover. No. 1. Jan. 1 F 

Atlas zu Humbold Cosmo color. Tafeln. 1 rlauterndem Text vouu 
Traug. Stuttgart. 5te rer Fol. (6 Lithog 60 88 cents a part. 

J.R. Brum: Zweiter Nachtrag zu den Pseud rphosen d. Mineraleichs. gr, @ 
(xii u. 1406 leidelber 

C.F. Nat 2] der Mineralogie. 3d . 448 pp large 8vo Leipzig, 
1852 

Dr. Frreprict trun 1athematiscl Verhaltnisse der Krystalle 
368 pp Ry h 16 pli 

C. F. PLatrner e Probirkur it dem Léthrohre. 3d. Edi 716 pp. Sym 
Leiy g, 1853 

Franz von Koseti il-namen u die mit logische Nomenklatagy 
160 pp., 8vo Viinch 53 Dp nt work giving the origin of the name® 
of minerals, with criticisn vl rules relating to mine il nor lature. We 
observe a few err rs respecting Amer n mine! te said to be name@ 
after Governor Edwards of th va; it ild be of ticut -—Franklig 
ite, after Benjamin Franklin ecthy is after the lity ar Franklin For 
nace, N. J.:—Pennite, after North i oO 
Shephard’s name Eremite, is wro attributed to Jacksonite is incorrectly 
spelt w thout ¢ ; ith an e afte he £&:; andt me of r. Jackson is writtel 
Dr. Ch. Jackson, i ad of ! h.T.. ol ng t rules which von Kobell 
lays down and stron Insis por spellin foreign names derived from 
names of persons, : ( ‘ n the country m which they are taken.—Ut® 
der Johnstonite, it is st: vat it iumed after t th American Mineralogist 
and Chemist, J. F Johnston; it should be tl ] h The name of & 
Lawrence Smith tl 


F. A. ineralogie ut eognos 164 pp l'fn. 178 Hizschn.) Ham 
mover. 

Proceepinecs oF THE Boston Society o ist.—p. 295. Notes on the ex 
traction of the iron from the Frank eof New Je Jackson.—p. 297. Oa 


the probabli lepth of the ocea | I opposition to the 
view of Prof. E. Forbes, that it w t deep oc a rs..—p. 298. Ons 
bone of Palapteryx; Dr. Anee/la n Ear it Manilla Sept. 16, 
1852; Dr Kneeland,—p. n the sand] crane j 
PROCEEDINGS rae at. § vol. vi, ) p. 326.—Note on 
pearls made by puttin val f { he psas plicatus; Majer 
Le Conte is Ta 1 ar the lentitv of ilops th it: J. L. Le Conta 
—p. 328 r of the Meloides o nited States: J e Conte.—p. 350, 
Synopsis of the Atopida i idw, and Cy nide of the - J. L. Le Conta 
—p. 357. Synopsis of the Endomyel f th J. L. Le Conte —p. 361 
Dex riptions of some new species of insect servat s on deseribed species; 
S. S. Haldema -p. 365 Description of uv emerteans and Planarians from the 
st of the Carolinas; C. Girard—p ouice I e Mya nodulosa Wood; ; 
De scriptions of some ne es from t ver Zuni: S. F. Baird} 
 Girard—p. 369. Descriptions of new species of Hirundinide and Psittacidagy 
specimens of which are in the collection of the Acad my ; John ¢ assin.—Catalogue 
of the Hirundinide, in the collection of the Academy - John Cassin. 
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